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EXPLANATION OF THE PLATES IN VOLUME III. 



Platb I — 
Fig. I* Crossocosmia biseriata, 
„ 3. Demoiicus strigipennts, 

3. Masicera castanea. 

4. Masicera dasychira. 

5. Masicera subnigra, 

6. Miltogramma duodecimpunctata, 

7. Ctdodexia lasiocampa. 
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Plate II— 
Fig. I. Ceroplastes ceri/erus's (a) adult females, natural size, on food-plant | 
(b) female with waxy covering removed ; (c) portion of dermis, mag- 
nified ; (d) spinneret or gland, magnified ; (e) antenna, magnified ; 
(f) leg, magnified ; (g) young female, magnified ; (h) male, magni- 
fied ; (k) antenna of male, magnified ; (/) leg of male, magnified ; 
(m) genitalia of male, magnified ; (n) male scale, magnified. 
Fig. 2. Icerya agyptiacum; (a) young females, natural size, on under-surface of 
leaf ; {b) and (c) the same, dorsal view, magnified ; (d) the same, 
ventral view, magnified. 

Flati hi— 
Fig. I. Dactyhpius viridis ; {a) adult females, magnified; {b) antenna of same, 
magnified ; {c) leg of same, magnified ; {d) females, natural size, 
on food-plant ; (0) the same, magnified. 
. Fig. 3. Dactyhpius ceriferus ; (a) female, dorsal view, magnified ; (b) the same, 
ventral view, magnified ; (c) the same, covered with filaments on a 
croton leaf, natural size ; {d) antenna, magnified ; (e) foot, magnified. 
Fig. 3. Pulvinaria obscura ; {a) adult female, on portion of food-plant, magni- 
fied ; {b) antenna of same still further enlarged. 

Flatb III— 
Fig. 4. Aspidiotus orientalis; (a) female scales, natural size, on food-plant ; 
(b) females and males, dorsal view, magnified ; (c) female, ventral 
view, magnified ; (d) posterior segment of same further magnified ; 
{$) fringe of same yet more enlarged. 
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MISCKLLANKOUS NOTES. 

By E. (3. CoTiM, Off'ff. I)e/>uf^ Hnperm'etideiti, /nrf/a* ,Uii»enm. 

A ifocxl ileal of damajre is said to liuve been done in 18'Jl to yoiino 

Rnrmg iniwi'is in «nii(I&l saiidal wood (&in/a/Km a/&KJ)i) trees ill Mysoie 

woodand traitemi. by a boring insect. According to a report, 

dated l3tb July IK9I, by the A6si8t;.iit Coiiaeivator of Korestfl, MyBorw, 

Furaislipd ihroiigli ihuDire<:ti'ri>t tbeDL-bia Dun Forest SelnKtl, tliis borer 

uttncks botli tiie stem aiui tlie rnots, either killing the f)a)iling outrij^ht or 

weakening it, so lb.it it y liable to get Mown over by tbe wind. Samlal 

wood yields an important reveinie to the Mysore Skite, so tbat anj 

damnge done to tbe yonng trees is of canseqnence. 

The insect thiit i^eems to be chiefly resiionsible for the damage is the 
caterpillar of tlie moili Zeuztra C'ffra Niel::er,a B)>ecieH whioh occasion- 
ally attacks botli coffee {Coffm araitca) and tea (OiMeiUa iiei/era) 
bne bes. ^^^^^_^^^^^^ 
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and thus pri'vsnt the fprendintr of the ]iest, Tlip figiiiv; shows tlie varioi 
stnges of tht! Zeuzeta with n piece cif wood bored by it, all natural sixe. 
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A very closely allied or identical caterpillar was sent to the Musenn. 
in March li^Ql by Messrs. Andrew Yule & Co.. with the information 
that it had be?n doin^ a good deal of damage to the stems of tea [Camel- 
iia theif'erd) bushes in the Jorhat district of Assam. 

The species Zeutera eofea is figured and described in Moore's Lepi- 
doptera of Ceylon, page 154, pi. 143, fijr. 1. It was originally described 
by Nietner in his pamphlet on the enemies of the coffee tree in Ceylon, 
in 1S61. 

TSe following is an extract from Mr. Green's edition of Nietner':* 
pamphlet, page 14 — 

'* This insect destroys many trees, young and old, the caterpilhir eating 

ont the heart : for this purpose it generally enters the tree six or twelve inches frt>m 

the ground, ascending ap wards. Portanately it is not abundant. It resembles the 

caterpillar of tlie goat-motli of England, is two inches long, and as tliick as a goose- 

qnill, nearly naked, of yellowish colour, back red, bead thoracic and anal ^ilates black 

ish; wben full-grown the colours are light and dirty. Ihe sickly, drooping foiUge, 

and a benp of globules of conglomernted wood-dust at the foot of a tree soon indicate 

thut the raterpiUar is carrying on its destructive work inside. The chrysalis rests 

three months, and its skin half protrudes from the hole when the moth escapes, 

which is about February. The moth measures 1}'' across the wings» which are white, 

spotted with steel blue ; the upper ones, with one large spot and numerous series of 

small ones, placed in rows between the nerves ; the lower wings are less spotted. Thorax 

with four spots nt-ar margin. Abdomen variegated with blue. Legs blue, second pair 

with white femora, third pair with white femora and tibis." 

An excellent account of the insect is given in a paper by Mr. E. K. 
Green, which appeared in the Ceylon Independent. According to Mr 
Greenes obiervations, the insect is by no means uncommon on tea estates 
in Ceylon, though the damage which it does is often ascribed to other 
causes, as the caterpillar is very completely concealed in the interior of 
the stems. The female Inys her eggs in the hark, and the young cater- 
pillars tunnel their way into the heart of the wood. They are generally 
found in the first instance in the smaller twigs, but as they grow bigger, 
they make their way into the main branches and stem, and often kill 
young t<^a bushes down to the ground. Their presence may usually be 
detected by the heaps of sawdnst-like excrement to be found on the 
ground under the bush. Mr. Green notices' that according to his own 
observations the moth does not emerge at any one particular time of the 
year. 

In April Ism specimens were furnished by Messrs. Andrew Yule 
„. , , ,. ^ . , t . & Co. of an insect which had proved destruc- 

1 ca defoliator in Jorhat. . •. 

tive t<> tea (CnmelUa theifera) in the Jorhat 

district of Assam. The manager of one of the gardens wrote that he had 
boon getting 25 twu-maund bags of these eateqiillars picked off the bushes 
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daily^ but that in spite of all liis efforts tliey Fcemed ratlier to increase in 
numl»er8. They stripped the leaves and the bark off the bushes to sucli 
an extent ns in some cases to kill ihe plants. The manager added that 
during the ten years he had been in the district he had never seen such a 
visitation^ and that his coolie sirdars, some of whom had been over 20 years 
on the garden, could not remember the like. The spe<'imen8 that \ve:e 
forwarded were found to be the larvse of a Bombyces moth which is 
thought to belong to the family Arctiidce. The insect does not appear 
to have been previously sent to the Museum as attacking tea, and it 
cannot be identified precisely without an examination of the moth into 
which the caterpillar transforms. Tl»e fact that it hns not previously 
been reported as attacking tea makes it pretty certain that it is not a 
species likely to do any very extensive injury. To enable the moth to 
be reared for identification in the Mnseum it would be desirable to obtain 
some live full-grown caterpillars or better chrysalids. They would 
probably reach Calcutta alive if they were lightly packed with a few 
tea shoots and sent direct in a perforated box or basket. The cater- 
pillar could no doubt be easily destrove«l by spraying the tea bushes with 
an insecticide, but this me! hod of treatment does not seem to be gener- 
ally looked upon favourabl} by tea planters, and it is veiy doubtful to 
what extent it would be desirable in the present instance, on account of 
the poisonous nature of most of the preparations. 



In October 1891 a number of Melolonthidse larvae [^cockchafers or 
«.!.. , . o., ,. white grubs) were forwarded to theMuse<nn 

^ bite grub in Sikkun. , i.- r^ x o. n 'i.\. 4.V. ' 

by Messrs. Davenport & Co., with the in- 
formation that they had appeared in vast numbers in some of the hill 
tea {Camellia theifera) gardens, and were making threat havoc among tlie 
young tea plants. In one case the insect was said to have practically de- 
stroyed 100 acres of yount^ tea as fast as it was planted. The prevalence 
of the pest was attributed to the abnormally dry weather. An attempt 
was made to rear the insect in the Museum for precise identification, and 
in February 1892 a mature specimen emerged in the rearing cage. It 
was found to be llentical with a sj)ecies which was deteimiued some 
years ago through Dr. Giinther as Lachuosterna impretsa Burmeister. 
It is therefore the insect which appeared in vast numbers and proved veryr 
destructive in Darjeeling in the year 1883. Id Ceylon coffee estates, where 
allied insects proved very destructive about a dozen years ago, the only 
method of treatment that was at all successful was digging out the 
grubs by hand, and this, though very costly, was generally admitted to 
be the most satisfactory metliod of dealing with the pest. Attempts 
have recently bteu made in Europe to de8tr(»y white grubs by innoculat- 
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tn«? them with the spores of a fnng^oid disease to which they are subject. 
This method of treatment however has not yet pas.^ed beyond the experi- 
mental stage^ so it cannot be recommended for practical purposes. In 
the case of a species which attacks the roots of vines in Europe, bisul- 
phide of carbon has been recommended, and this chemical seems likely 
to prove of practical utility. The simplest method of treatment was to 
make a hole near the main root of the vine by forcincr a smnll stick into 
the earth, tben to pour about half a teaspoonfnl of bisulphide of carbon 
into the hole, and plug it tightly with earth pressed down by the foot; 
and more elaiiorate methods which are said to have been successfully 
adopted in French vineyards for fighting phylloxera with bisulphide of 
carbon would no doubt be equally effective for dealing with white grub 
in Sikkim, According to Mayet (Insectes de la vigne 1890), as quoted 
in a recent report by Mr. Charles Whitehead: *' the bisulphide is put 
into the ground in two or three holes close round the roots of each vine, 
with a kind of hand pump {pal) terminating in a tube with a short point 
having an orifice near its end. This is thrust into the earth, and the 
liquid is forced into the hole by pressure from the pump/' 



The damage done to beer casks in India by minute Wetles which drill 
^ , ^ . T J. holes into the stsives, has attrafited a good 

Cnsk borers in India. , i - • i • i r 

deal of attention during the past few years. 
Mr. W. F. H. Blandford, F. E. S., Lecturer on Entomology at the 
Indian Civil Engineering College, Cooper's Hill, has for some time been 
investigating the subject, and asks for co-operation in procuring further 
information. 

The subject is a complicated one, as the casks are attacked by several 
distinct insects, some of which are more destructive than the others. In 
the case of the casks dealt with in an interesting report by Mr. Bland- 
ford, which appeared io the Bulletin of Miscellaneous Information, Royal 
Gardens, Kew (September 1890), the damage was attributed ton Sc-^lytid 
of the genns 7!ry/?<?//<?«//r/>»— species domexticnm Linn, also stgnatmm 
Vk^t .-qnercuM Eich. Tliew inirects are natives of Europe, where they 
attack newly felled timber. From this, and also the fact that some of 
the holes in the casks examined were found to be covered up by iron 
cask hoops, which fitted so tightly that it was quite impossible for the 
insect to have be^tin to lK»fe after the hoops were put on, Mr, Blandford 
concluded that ihti cmAi wan attacked before ever it was filled with l>eer 
and shipped. In tb^ frjMe of a further consignment, however, afterwards 
received, the damage appe;ir« to have been done eiiher on board ship or 
in India byaHroltti'l of thegpuns Xylebornn. The species X^Jthorn^ 
perforans Wollast, wa» the one rf-cogni^etl by Mr. Blandford ; it is no 
doubt the sam^ inwrcf. jih the t^^V borer from Rangoon, referrod to in the 
Proceedings of tltc EntortHAffgH'^i Society of Ijondoii, 1582, p. xvi^ as 
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Xnlebornt gaxeneui Ratz. and li is thought to be t)iu nne tliat (Iul'h must 
o[ tlie damage tn tlie casts. 

The Xf/eborut beetle^:, whicb attack Bt«red ca^ks, caa 1« easily dis- 
tingiiiebed from tlie Ttipoile»dTon buutleB, which altack oreei) wood, 
by the fact tbut the Xy/eborm is very iiiuih smnller than tbe 
I'ripoiiendroH (3 mil, long by 1 mil. hroad, against i mil. lung by 2 mil. 
broa<I), and aUo by the shape of ihe burrow, which in the X^leborut 
branches a good deal, while in the IVipoiiendroM \.\\v stmiglit tniinel made 
by ihe parent has only a number oF liltle chambers eut«ii out around it 
by the laivte. 

The above is a sketch of tbe question as it rtands at present, but 
several of the |>oints arc still unceriain, and as it is obviously of import- 
tince to determine whether the damage is due to ori^iinal unsontdiiess 
ill the casks or to subsequent injury in stove, Mr. BInndford Is taking 
up the whole question und collecting information with a view to settling 
it definitely. He will be grateful for any help that is given him in the 
Dialter, and writes that the chief points upon which he requires inforin- 
iitiun are : (1) if the barrels are attacked ou Ijoard ship, or in transjtort, 
or in store : {2) whether the beclle is conlintd to beer tasks or aluo 
attacks oilier timber: (ttj nny parlicxlars about the life history of the 
insect and the extent to which it gives trouble in Indian breweries. 

Post»eripi. — Mr. H.M. Phi]>son of Uiimbay writes — (January 1 S92), 
that the Inspectors at the ('ommiEsariat ofli<:c in Bombuy all say that of 
late they Imve not bten troubled with the borer. They agree that two 
or tlircc years ago, wheu so many of the casks weie attacked, the casks 
were in the majority of cases found to he Icakixg, on being landed, so it 
wiiuld appfar that the insect commences its operations on board ship. 

In tbe rainy season of lb91 attention wiis again celled to the 

" cheroot weevil," Lasio'le'ma te^taaeum 

a.er..ot borer. Kc'ltenb. (Dermesti.lje). This insect drills th*^ 




small round holes which are eo oft«n met with in Indian cheroots, nnd 
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is njd to inteifepe tbtv seriontily viii 
Lbe rxinriirtioii of Indiun uberooW. So 
f ar w w bii.'Hu iLe lit«:tf Imt it*' (!Erir*> om 
tiu- l«iuf, tLUi] tbr HtUtr ciirv<^d uliite h&irr 
gnil*, uLitrL ffmcrg^e Ircmj tbtiac eiTfTR, 
luiiui-t iheir wav ilirooirh i.lir tol»ceo. tud 
finiillj' tr&iii-'funD into vLite oiutiouless 
{»ijMi! fioiu u'bii-lj tlift beetles emerjr*: 
rtady to cut tbeir wai tmi of tiie clterooi, 
and tLuB fi.rm tbe round bnW wbicb arr 
«u C'liaructeriiitae a n^h oi tbe ]>r(»«i<c« 
•'f tbe ineect. Tbe len«[b of time t-peiit 
b)' the uu«(.-t ID itE variuuG Btii^e-^ La^ nut 
\ift 1>M-Q timised, aiid tbere is nill a good 
ilea] of doubt as ti' tbe tUg^ in Uie maun- 
fsL-ture at uliicii tlie e;;»« an usnally 
liiid. lu home old brokeb-tip cberouts, 
kinJh- farui..bed by Jtlr. G. \Y. L. Caine, 
it) August 1S9I, Were found butb Kome 
very yuun^ tarrce and hIm) two minute 
e^gt wbieb were tliou^bt to belong totbis 
epeeies. Tbe eggs were traiiG|>arent-\vbit« 
in colonr, showing the ynik cells by tr&iiE- 
mitted light. Tliey were ovul in bbupe, 
with a uumber of minute protuberances 
at one pile, and tbey mejBured,oiieof then), 
ub-ut a fiflb, and the otber aboat a tliird 
of a milliiuetre iu 1eDf>:tb. They were 
found loose amongst the broken pieeee of 
tobacco leaf. Tbe e^rga were evidently 
alive when found, and their presi-nce id 
llie old uberiioU (foeB to show titat eggs are at least sometimes laid after 
tile cbcroolB bave been m:itnred. Tliis iadicatee tliat cure iu |iackiag and 
BbjiinfT tbe tbemi.ls is likely to t«od to reduce injury by tbe insect, 
Ih.juoli it would not of eouise jirevent damage in cases where eggs bad 
l«.-n luid oti tlie leaf Lefure it wan made iutoclnrootfi. It was su;;gested 
ibal, Hiibjcfling lh« ciitroots to a lemiwrature of 80 or 80 degrees 
CutiMgrudu fc.r a few hours beloie packing, might serve to destroy any 
fKii* or grubs lliey contained. Tliis treatment, however, was found to 
injure tbe (liivimr of tlie c!ier<>ot*, »o could not be recommended. Upon 
the whol*, tbe moat likely means of reducing damage by the weevil seem 
10 lie— firstly, to keep the leaf, during tbe jirocess of its manufacture^ 
HM much «• iMMaihle mit of the nay uf old cheroots imd tefose tobacco of 
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all kinds where the insect is likely to breed ; and, secondly, to pack the 
cheroots in as air-tight a maimer as (H)P8ible, so as to prevent tiie mother 
beetles getting into the boxes to lay their eggs. The insect is known to 
attack stored rice, opium, and other vegetable substances, as well as 
tobacco, so the cleaning up of the manufactorv should be b» thoroutrli as 
possible. The figures sliow the various stages of the insect, also a cheroot 
tunnelled by it. The size of the insect is indicated by hair lines. 



In May 1891 s|)ecimens of scale insects, destructive tococoanut treesin 

the Laccadivf Islands, were forwarded to the 
igi. Museum by Mr. Edgar Thurston, who had 

received them from Mr. W. Dumergne. Mr. Dumergne found the 
ooeoanut (Cocos nucifera) trees at Aucutta attacked by what was thouglit 
10 be a disease. Some years previously the same disease was said to have 
carried off thousands of trees in the Laccadives, thus seriously damaging 
almost the only product of these islands. Mr. Dumergne was told that the 
Hrsi symptom of the disease had been an army of ants. The leaves, when 
:ittacked, were said to turn a sickly brownish-yellow and gradually shrivel 
up, ilie tree itself succumbing altogether in a very short space of time. 

The leaves furnished were found to be thickly beset with Coccidse 
(scale insects) which would be quite sufhcient to account for the injury 
reported, 'J'he ants no doubt merely attend the Coccidce for the sake of tlie 
secretion yield* d to them by so many species of this group of insects, and 
they have therefore nothing to do with the injury to the cocoanut trees. 

With regard to remedies, the most successful method of destroying 
scale insects on trees is generally agreed to consist in spraying them 
with the kerosine and soap emulsions described in earlier numbers 
of these Kates. It is difficult, however, to say to what extent such treat- 
ment would be ))racticable in the present instance; especially as experi- 
ments, recentlv made in the United States, have shown the extreme diili- 
culty in completely eradicating scale insects from palm trees, on account 
of the large amount of shelter which is afforded to the insects in the 
crevices between the folds of the leaves. 

With a view to oi>taining the identification of the scale insect 
concerned, the specimens were submitted to Mr. W. M. Maskell, who has 
kindly examined them and furnished an interesting note upon the 
subject. Mr. Maskell found that the leaves were infested by two 
distinct insects belon;;ing to two different genera — Dactylopius and 
Aspidiotus. The former, in which each insect has white cotony secretion 
is 80 near to Dactylopius cocolis Maskell, that Mr. Maskell considers 
it identical or at most a variety (see p. 66). The latter was found 
i»y Mr. Maskell to be undoubtedly Aspidiotus destructor Sijrnoret, in 
which a distinguishing character is the comparative smallness of the two 
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meilian abdominal lobes in the female. This iD&ect is stated by Sic^noret 
to liave been dreadfully injurious to cocoauut trees iu the Isle de la 
Reunion.^ For further p.irticulars see p. 66. 



In January 1892 the Superintendent, Government Farms, Nngpur, 

forwarded wheat [Trilicmn salivum) leaves 
ea -8 orer. from fields which were said to be snfferinsf to si 

^ very large extent from some disease or insect attack. Little could be made 
of the specimens, though the remains of a number of minute creatures 
which appeared to be CoUembola (order Thysanura) were found upon the 
leaves. These insects were not thought to be sufficient io occasion the 
damage that was reported. In February, however, a number of green 
wheat stalks were forwarded. These had their stems tunnelled by the 
caterpillars of a Microlepidopterous moth, either identical with, or very 
closely allied to, the paddy borer Chile sp, described on page 19 of 
Volume II of these Notes^ as attacking paddy in the Bombay Presidency. 
A series of specimens, illustrative of the same wheat borer, were for- 
warded by Mr. Mollison, Superintendent of Farms in the Bombay Presi- 
dency. According to an interesting note by Mr. Mollison, dated 23rd 
February, a considerable amount of damage had been done by the insect in 
experimental plots of wheat on the Government Farm, Poona, The cater- 
pillars were found inside the stalk, usually in the hollow of the straw 
above the node nearest to the ear. The first symptom of attack that was 
noticed was a bleaching of the ear and stalk down to the point where the 
caterpillar was at work, while the lower part of the plant remained green 
and healthy. Several varieties of wheat were being experimented with 
in small adjacent plots, and one plot of wheat that ripened sooner 
than the other was not affected, while none of the plants were noticed as 
attacked until they were within it about ten days of ripening. The 
wheat followed green peas,aDd the wheat seed from which these plants were 
raised had been grown on the farm the preceding year. The specimens 
arrived in excellent condition^ the caterpillars reaching the Museum alive, 
so it is hoped to rear this moth for identiliciition. It will be interesting 
to ascertain whether this paddy borer, which attacks the rice crop in the 
rainy season, is the same as the caterpillar which attacks wheat in the 
cold weather. In the case of the paddy borer, which did some damage in 
the Bombay Presidency last year, there was reason to suppose that the 
insect passed through a number of generations in the course of the year, 
hybernating in the self-sown paddy and large grasses, around the paddy 

^ The succeM which has attended tlie ezperiinents made by the United Stiites Ento- 
mological Department in importing Vedalia beetles {Coccinellida)^ at first from Au8tnili«i 
into California, nnd afterwards from California into E^^pt and New Zealund, for the destruc- 
tion of the scale insect Iceryay would seem to indicate the desirahility of ascertainins^ 
whether, in the Isle de 1h Reunion, the palm scale is attacked hj any Coccineilid which 
might be w^rth importing into the Lnccndivos. 
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Iie1(]ii. It was tlierefore recommended to keep down the eelE-sown paddy 
and large grasses as much as possible, with a view to rediKintr tite 
Lumber o£ muths that would be liable to lay tlieir eggs on the padiiy 
vTop, The efficiency, however, of such measures will obviously be mnch 
reduced iE the wheat fields prove to be a breeding place of the insect. 
£veD if this should turu out to be the case, however, the clearing oE the 
lields (luring the hot weather, when neither wheat nor paddy are being 
griiwu, would seem likely to be useful. 



A good deal of ilainiige 
Green By teK blight. 
Sppeimens were wnt tn fhp 



vas iloiie in the early part of tin- tea making 
season of Itl9l inAsf^ambyan insect which 
Ih known sa the green fig or Hitter blight. 



Mnspv 




from several gardens in A^sam, and 
some were albo obtained, through 
the courtesy of the Calcutta 
Agri. -Horticultural Society, from 
the Darjeeling tea district. The 
specimens from the different locali- 
ties were all identical, and proved 
to belong to a species of leaf 
hopper which is included in the 
family Jassidae. The iueect 
therefore is allied to the Jdiocemt 
niveo'partiu, Leth. which has pre- 
viously been reported as injurious 
to mango {Mangifera iniiica) 
blossom ID India. Specimens of 
the tea insect were sent to Mens. 
Letliierry of Lille for precise 
identiGcatioD. Mons. Lithierry 
very kindly eiamined them and 
reports that they belong to the 
species Chlorita fiaveneeni of 
Fabriciiis and Fielier. He adds 
that tlie insect is fairly common 
in Europe, and that he has also 
received specimens of it from 
Algeria, Brazil, and Siberia, so it 
may be looked upon as practically 
cosmopolitan. 

From the accounts that have 
been received from Assamj it ap- 
pears that the insect attacks the 
young tea shoots and sucks their 
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juices to such an extent as to stunt their ijfrowth and prevent their attaiii- 
in«: anvthing like their natural size. It is niso said to cause the while 
blister-like patches that are found on the more mature tea leaves. It is 
said to have done serious damage in tea gardens both in Caehar and in 
the Upper Assam valley. It appeared in the early part of the season, 
and (at least in tlie Upper Assam valley) is said only to have lusted 
until the middle or end of June. Cold damp seasons are thought to 
favour its increase. No remedy seems to have been found that was of 
any use. The insects were not attracted by lamp traps placed amongst 
the bushes, and were so active and difficult to catch tiiat hand-picking 
was out of the question. Extra iioeiug was adopted in one case with a 
view of increasing the vigour of the tea plants, and thus of helping 
them to throw off the blight, but it is not said whether this did any 

good. 

According to a report, dated 19th June 1891, by Mr. G. F. Playfair 
of Caehar, kindly furnished through Messrs. Barry & Co., tlie itsect 
stops the growth of the young shoots, and prevents their ever becoming 
fit for plucking. The effect of the pest was said to be deplorable. 
Over whole sections of the tea garden the plants were covered with leaf 
about an inch long, which never grew any bigger; ai^d one case is cited 
where 199^ acres had been plucked, and had given considerably less leaf 
than had often been obtained from a patch of 17 acres. The only treat- 
ment that was tried was extra hoeing in the hope of bringing vigour to 
the bushes. The report adds— 

"To bring the state of things before you in the most comprehensive manner I 
have pressed some shoots and send them bj to-daj's post, together with a little b(»ttle 
oouiainiug about 100 of the insects which do, or are supposed to do, the damage. 
They are so active and difficult to catch that it took a boy a day-and-a-half to 

procure the specimens to send On one side of the 8heet of piper, on 

which I have pasted the samples of shoots, you will find healthily grown leaves, ... 
... pui-posely chosen, rather under than over the average as regards size, so as not to 
create h false impression, nr make the comparison too stnking. On the opposite side 
of the sheet are thrippy shoots of all kinds from the smallest to the largest, but also 
representing three leaves and the bud. Every one of these should have been as big or 
bigger thau the healthy shoots, but I think the total weight of the sixteen former 
would not equal that of the three latter. A glance at the specimens will show you how 
impossible it is to make any outturn out of growth of this kiud." 

The following account of the blight by Mr. A. W. Madden of 
Dibrugarh, Assam^ was published in the Proceedings of the Agri.-Horti- 
culturnl Society of Calcutta : — 

"Since receipt of your letter of 2nd May, I have been making further enquiries 
about the blight. I find that a number of gardens are affected by it this season to a 
much severer extent than in previous years. 1 enclose a letter from one of my 
managers. 
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" At another (rurden a |»iece of pure Assam tea, which had heen treated iu the same 
way, was first aGTected, then the blight attacked a piece of tea next it \erjr severely. 
The latter piece had been pruned into about 4 year old wood, and had new shoots up 
lo a foot long, and many of these have died down completely." 

Enclosure. --*' I received the Horticultural Society's letter on the 14th instant, 
which 1 return. The blight first appears in round nhite blisters, about tha size of a 
two anua piece, on the under side of the leaf. In a few days these white blisters turn 
very dark, and expand over tlie greater part and often the whole of the leaf. When 
fairly started the darker blight, «nd not the white blisters, appears to spread over the 
rest of the buhh, B«»metimes not only attacking the leaves, but the new stem, in which 
case the stem and leaves above the blighted part double over and eventually full off. 

** All the plots of the i^arden are now blighted, though in some plots there are only 
one or two bushes. The plot first blighted, and the suiTounding ones, are much the 
worst, 

** In January 1890 the bushes of the blighted plot were pruned down to 9 inches 
and lower ; the prunings were buried in 3 feet trenches which had been cut 24 feet 
apart. In March it was double hoed, and during the year it was Hin^le hoed five 
times, and in December it was double hoed again. This season it was left nnpruned. 
Since January this year it has been single hoed three times, and last month it was 
drained by cutting 3 feet drains 48 feet apart, running at right angles to the trenches 
cut the previous year. 

'* I forgot to mention that at the time the plot was pruned it was manured by 
putting; one basket of cow manure to four bushes. 

'* In the first plot 1 think it is disappearing, but in the surrounding ones it appears 
to be still spreading. J n the letter I sent you this morning 1 forgot to mention 
thiit we have noticed a large number of small green flies about the affected buzshes. 
1 send you by post to-da}' a small bottle containing some of the flies." 

According to a report, dated 17th July 1891, kindly furnished by 
Messrs. Williamson, Magor & Co., of Calcutta, green fly blight had been 
very ])reva]ent and ])er^i6tent in its attacks on some gardens in Assam. 
On one estate open lumps were placed about tbe tea, but the manager 
reported that this experiment was a failure, for whereas myriads of 
otiier insects were attracted by the flame of the lumps, the green fly 
remained undisturbed under tbe tea leaves. The green fly was said to 
be less numerous and to do less barm in sunny dry weather than when 
it was wet and comparatively cold, but it seemed to require a good h>ng 
spell of hot dry weather to cause any appreciaide diminution in its 
ravages. The early part of the present season was unusually wet and 
cold in Assam, and this is thonght to account for the })revalence of the 
blight. 

It may be worth noticing that, in the case of the allied insect which 
attacks mango blossom, spraying the trees witli the arsenical wash which 
is known as London purple, was tried with some success in the Saharun- 
pur Botanical Gardens. Great care would of course be necessary in 
apf>Iying London purple wash to tea, on account of the poisonous nature 
<>f the substance; but in cases when a garden has been shut up by the 
blight^ there would be no dan«^er iu trying it^ provided no plucking at all 
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was done until after it new flush hatl appeared ami the bii§lies bad t>een 
well waelied by rnin. The Calcutta Agri.-Hoiticultural Society has 
uridertulceii to have experiments made upon tlie insett with some Lotidun 
purple that has bueii sent to tlie Museum by Me^rs. Hemtn^rway & Co., 
of Loudon and New York, aud some of the same iiisef^tiuiile lias been 
furnished to Messrs. Barry & Co. Tor asiiuilar purpose. The figure shows 
Buiiie of tlie stages of CAlorila finvexeens, with much enlarged diugtams 
of the antenna legs, and terminal segments of abdomen of iraaso. The 
sise of the intect it indicated by the biiir lines 



111 llie urcip veixirt, for the week ending 23id December 1891, ii is 
noted tlial the poppy [Papaver xomni/'^um} 
Opium -.«vil. sowings in P;.rti.bgarh (North- Western Prov. 

iiices) bad been attacked and consideraldy injureii by beetles. About th* 
same time numerous ma- 
ture specimens of a Email 
Weevil, which is thought 
» * . ^ to be the insect refened 

r \ jBry JI.^II^-_ ^^ in the crop report, 

j^V^ jl^^UB^S^ were received from Mr. 

/^fSy'^^/ ^^ ^ Coekburn of Gbazipiir. 

< J^Bh ^ A '^'^i^ ioi'ect appeiirs to be 

f^^\ 1 a species of Sitoiet, but 

J \ ^^mm^ '^ ''' '^ unnamed iu the 

" Indian Museum culli'c- 

tion, specimens have be«>D 
sent to Mens. Desbr chers 
ties Loires for favour of 
tI«rt<-rntiniition. In Qhuzipur the insect was Siiidto be very prev:ileui, 
Utfl UU iriotaiice was tjuoted where fields had to he sown three times over 
'/» iV'roiilit I'f the destruction caused by it to the young jdants. It was 
tinnni "Illy to attack the seedlings for the first fnur or five dnys of their 
f»fmt, lilt tiamiige being done nfter they had once attained a height of 
hilf Nil itieb. Flooding the be<ls was not found effectual in destroying 
ftr* f>ML, for the insecis crawled on to the pnrtition walls and thus 
'-mMf'^l drowning. Hand-picking therefore was FU^ested by Mr. 
iyt/^kiiurH as the most promising means of dealing with ihe evil. It 
M«f 1m noticed that spraying the young plants with an arsenical insecti* 
i^f«« Miiiih ua LonJon purple or Furis green, would probably b« equally 
*1l»^ti, and le)is costly than the hand-picking. The figure shows the 
tftmiC'i Ntiiic of the insect with tnneh enlarged diagram of the antenna. 
'th^ mm ttl the insect is indicaUd by the hair line. 
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In A|.ril Ifsni tlie Director of the Forest Sohocl, Delira Dnii, 

Mango P.,U.. forwnrdedbligbted shoots oE mango (Mangi. 

fera iniiica), witti tlie information that the 

whiile of the innngo trees in a lar^e garden near Dehm were attacked 

thongh, straiiveljr 
eiioug'h, other trees 
close hy had not. suf- 
fered. The blighted 
sliools were al>nrled> 
so as to appear almnftt 
like a series of little 
trreen rosebuds npon 
ibe twig^. 'I'heee 
false bnds were found 
to contain miitiiFe 
Pnyllirfa {i.e., mionte 
fiv-like Khjnchota 
ulliedtothe Aphidte}. 
The insect has not 
„'^'u'-f previously been de- 
ecribeit from Iiidia, bo 
jsbeeuseiit (o Mr G. B. Bi.ckton lu Pnglar,] fordelermmation. It 

1 is no donbtalliedto tiie Italia 

» itrri, dismhed in tbe yenr 

^^^^^ 1 737 hy Reanmnr. a« nbortin» 

^^^|B <be leHvos of the box tree 

^l^^^^^k much in the wnj that this insect 

^^m^H^^^ .nbnrts tlie nian<>o sboxls 

^1^^^ {Iteanmur Mem., p.351, pi. 29). 

\^g^m V " With regard to remedies for tlie 

^^^^■■^^^^ pest, nnynf the kemsine washes 

^^^^^H^^^A^ which are oominff into nse in 

^H ll^^^ tbe United States and Europe 

'^^m I \ ^^^^ ^"' destroying: plant lice on 

^^H ■ ^ ^^^L frnit trees wonld no doubt 

^^H^ ' II ^^^^^^ftt ■''''"^ '^'" ^^^^ insect, if it could 

^^Hl ' ■■ Bh^I^K he f;ot fit, bnt tbe insect is so 

^^^ ' V|' B0 ^^B much protected inside tbe 

al'orted biid-like shoots that 

here Feems little cliancc of reaeliiiiy it with an ioBPoticide. Insecticides 

night jierhaps be iisefu) for s]'rayiiig the trees when the parent insects 

re engaged inlaying their eggs, but it has still to be ascertaine<l at 

i-hattimeiif the year this takes place — whether in tbe spring or autumn. 

'■earing np rubbish nrnuiid the nrango trees, where tbe injects nru likely 
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to slieller Ihemselvea, pictinif off anc) burning tlie iiGi-cled shoots, aD<l 
nrliite-washitig the trunks, might hUo lie of eome use, butasye^ too litlie 
ia known about tlie insect to warrnni. any very definite eupfgestions for 
di'iiiing witli it. Thefi-tureBshowttie winged inFCct, with much erlargcd 
diagrams ot the wingf, head and one of tlie legs, aUo ihe en'i i<f a mango 
twiff with aborted shooto. The size of the insect is indicated hy tlie 
kair line. 



In November 1891 some yonng linseeil {Linwn iitilati*»iiinim) ]>1aiits 
LiiiBe«a caterpillara in Were forwiirded to the Museum hy tlie Sn]>er- 
^''Fl"""- intendeiitof tlie Government Farm, Naspiir, 

wit!) the information that they had been liying off in an unaccountable 
manner. A similar blight hft'i been noticed the preceding year, and in 
eome fields had very materiaUy reduced the outturn of the crop. A cart^ful 
ejciiminatioii of the plants tliut were forwarded disposed a tiumber n£ 
minnte caterpillars which were located in the young shoots iit the top of the 
plants, 't'hey were far too immature for precipe identilicution, and all that 
i;oulil be made out was that they were much like very young lurvse of the 
Noetues moth //r^(o(^M ariwiyeri, which is a very genenilly distril>ute<l 
I)e>-t in India. There is some donht as to whether these caterpillars nre 
Huflicient to account for the dying off of the plants. The insect could no 
doubt he eacily destroyed by S])raying the phmts with almost an; 
insf^ctctde, though this is a form of treatment which has not yet been 
mnc-h ad«|>ted in India. 

I'rom the Secretary to the Agri.-IlorticuItnrHl Society of India 
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received (6th July 1891) spi-cimens in differ- 
ent stages of development of a Brnchid which 
Tamarind tree [Tawiin>idni indica) in Cak-ntta. 
Tiie insect was snbmiited to 
Mons. A. Fauvel, who hiis 
kindly examined it and reports 
ihut it belongs tc the species 
Caryoboriii {Bruehut) gonagra.^ 
Fnhr. M. Fauvel calls atten- 
tion to n paper by H. L, Ehiitt, 
entitled " Die metsimorphoae 
des CnrgoboTUi { Biuchus) 
qonngra ¥." Gratulationsihr. 
dor 1 hys. CEk. (irBcllsch. H. 
Hathke, Kouigsherg, 1860, 
dealing with this insect. This 
pa]>er is not to be found in 
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Calcutta, bnt an attempt will be made to procure it from Europe. 
In the meantime ft may be noticed tbat the seeds of almos^t all 
le<ruminou8 plants are subject to the attac*k of BruchidcB beetles t)elongin<^ 
to some one of the numerous s]>ecies of this group of insects. The 
beetle generally lays its eggs in the immature pod, and the lurvee, which 
are little white legless grubs, tunnel into the seed where they pass their 
lives, finally transforming into motionless pupae from which the beetles 
emerge ready to copulate and lay eggs of their own. 

Postsctipt — A copy of Elditt's paper has since been procured. Elditt 
found theiiif^eet, in tlie three stages of larva, pupcB, and imago, in pods of 
Cassia fiilula (the Indian Laburnum) which he obtained from apothe- 
caries' shops in Konigsberg. After carefully describing the insect in its 
various stages, Elditt gives an interesting account of the parts of its 
life history he was able to ascertain. "With regard to the egg laying he 
was not able to make any observations but concluded the insect was 
likely to have the same habits as the common BrMeKun put. It would 
therefore lay its e«.'gs in the pods before tbey reached maturity, and the 
beetle would be a native of the same country as the tree. Upon the 
whole he thought thnt the insect was likely to be a native of the East 
Indies. He found that the larvce made its way throut^h the pod and 
tunnelled directly into the seed ; a seed was only big enough to afford 
nourisliment for one grub, and Elditt found that none of the seeds were 
attacked by more than one grub, though he was unable to explain how 
this came about. Each seed was enclosed in a chamber with partitions of 
the shell separating it from the seed on either side of it, and the grub 
seemed in no case either to have attacked a seed that was already ten- 
anted, or to have tunnelled through the partition walls of the chamber 
to enable it to pass from a tenanted seed to one as yet unoccupied. 
When full fed the grub left the seed and spun a close matted cocoon for 
itself in&ide the pod. The beetle, after emerging from the pupal skin, 
rested a considerable time before cutting its way through the cocoon 
and the wall of the pod, both of which have to be perforated before it 
can effect its escape. Elditt supposed this period of rest to be a natural 
feature in the development, serving to give the integument of the beetle 
time to harden, but it seems more likely that it was a mere accident due 
to the fall of temperature owing to transporting the insect from a tropi- 
cal climate into a temperate one. The time passed by the insect in its 
various stages was not observed. From the paucity of the specimens 
that he was able to procure, and from the absence of complaint on the 
subject amongst the druggists he consulted, Elditt concluded that the 
injury done by the insect to Cassia pods is insigniticant. The figuro 
shows the various stages of the insect, also much enlarged dia^^rams of 
the antenna nnd one of the legs of the imago. The size of the crtature 
is indicated by hair lines. 
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AVritin*^ from Bahraich, Oudh, on 2.3rd March 1891, Mr. J. 
^^ Cockburn notes that he had observed moths 

of both Aarotis 9nffuna and Ochroplfmra 
Kammairay which are destmctive cut-worms of the rabi and other crops. 
He noticed them from tlie Ist November up to the time he wrote, when 
■Jttm numbers vrere specially great. He added that they had been doin^ 
anions dmmage in the Sultanpore and Bahraich districts, five f>ercent. 
^ the i^odoce over an area of 9,400 bi^as of land in Bahraich being said 
t«> have been destroyed by them. From Chupra (Bengal) also specimens 
^ fMir^UuTM Jlamimatra were forwarded in March 1891 to the Museum 
njr 3fr. J. A. Boordillon, with the information that the insect had 
x9T^€anKi in immense nnml>er8. In the same month some ol>seure cut- 
wocTM brrae were forwarded to the Museum by the Manager of the Di- 
sfaapcitja Wards Estite, Rajshahye, with the information that they had 
'Ken iajarni^ nearly full-grown potato (Sofanum ilelougena) plants* 
I:i t&» eaje the insect is likely to have been Jgrotii sttffttMa, which is 
Kar>tm to atraek fiotato plants in India, but the material is insufficient 
for r;r«wwe identification. 



Tie Bentraf »:lk-W'Tm fly Tr^eolfga bomhyeis Becher is well known 
^ , , .- on account of the damacfe it does in rt'arins' 

establishments in Bengal where the mulberry 
vilo'vnfTn ''B^m/hr Mp,) is cultivated, and attention has recently been called 
V;mi.liefi tnj»eet which attacks the Tusser silk insect (Antkeraa mylitim) 
^90grj »\\eki la *he mme way. In the collections of the Indian Museum 
^tefie M % 9p^m^m pr<«enred in alcohol of a full grown Tusser cater^ 
p\\ur f.-nm flKn^Ivy>ni, which has been attacked by no less than fifteen 
X' ;»v» ^f *ite Tn*t**^ Ta/rhinid. These gnibs are yellowish white in colour, 
^f st^ ^f^iUftr*' T^binid shape, with a pair of easily seen mandibles in 
Voif ti^d t |>f»i^ ^ft bbek i^tigmata behind. Four individuals were found 
fMn#f4^ H^ ^:^^rA^iU^n I'^^J, and the remainder had cut their way out 
Vir ,^Kf^» ^K/^^ilttr hok« that were to be seen in different parts of the 
,V.»i ^,tx\r^r, f.r^e wh'-.Ie of the tissues of the caterpillar had been 
U^fr^i*'.'i\ .A 't'UJ.C while it was still alive, and the s])ecimen that 
^.^/^•rt4^ m if fie .tiAr^ fK:»n an empty Ain. Many of its stigmata hare a 
f <^v '/,»/ o.'M ^'XtAU ou the inside, no donbt due to the grubs having 
^.^:,^ \,^^u^j^ i^^tn^t the stigmata of their host in order to enable 
W^, .,,H . yMjr'r^.f nf.^tMtA to lie in connection with the outer air. 

f„. \,, .'.^ ^u^n;^l habit has ako l>een recorded in the case of the 

/ ^ ty f ^i^kfmfi^ iKfi^arm Bondani) which attacks mulberry silk. 
l^... .. ^r.^ *A/I :• ^ f«np.ite %vith which the Tusser Tachinid 
^.^ V. .-.- ^vtv^ **^^^r' -^P^'imens of the Tusser Taeh.nrf wer^ 
^^^.M r^ JKaik. i. M. V. Hns^i, who has kindly exnoimed them 
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and reports that they liclnng to the species Mancera ffrandu ( = Tachiita 
grandu Walker, Ids. Saiiod. Volume I, p^ige 27K, 1856). 



An eiuiDy of tbe rico-8app«r. 



In October 1891 Mr. J. R. Cripps orChnmparun forwarded speci- 
mnns of the beetle Ciciitiiela Mexpunctatii 
Fuhr. which was said to devour tbe riee-tap- 
per {Lfptocorita acuta Thnob.) and to be very effectual iq keeping it 
in check. The beetles were said to come from the buffalo dunw which the 
cultivators ivere in the habit of ptiltiiig into their paddy tields with thi^ 
Hzpress object of rearing the insect iu order to keep down the numberh 
of the destructive rice-tapper. It is difficult to see what coDnection 
there could be between buffalo dung and Cicindelidse, but it is worth 
noticing that a Bimilar idea exists iu the Punjab, where the prevalence 
(if the Ciirabid beetle Catoioma ortent'ile Hope, which proved useful in 
destroy ingyonng locusts {Acri'liam perigrinttMO\\v,)\n tbespriogof 1891, 
was attributed in Kohat to tbe unusuul quantity of tlie fceces of cattle 
left upon the roads, owing to the birge number of transport animals which 
had recently passed through the di:«trict to the Mirunzai £xj)editioii. 



In July 1891 u number of Dipterous Inrvee were forwarded to the 

Museum lhroti;:h the Calcutta Agri.-Horti- 

M»i.gc. raiggot.. cultural Society, with the information tliot 

tlicv bad been attacking mangoes (.I/awyi/ero t'l/^/tca) in Tirhoot. The 

lurvte were found 
to be yellowish mag- 
gots, about the size 
of small grains of 
boiled rice. They 
had the pointed head 
und truDCiited ab- 
domen BO commnu 
amongst Dipterous 
larva. When liber- 
ated from tbe pulp 
of the miingo they 
progrppsed partly by 
crawling and partly 
by gathering the 
head and posterior together and leaping into the air some four or five 
inehes at a time. A mnngo in which the grubs were received was placed 
.m a plate of damp earth in the Museum, and the grubs rapidly made their 
Wiiv out !ind tunnelled into the earth, H.t^ they remaii.e.i from the I3tb 




■t 
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to 22iid of July, when a large oamber of flies emerged. These flies proved 
to be identical with a specimen in the Museum collection previonsly 
identified by Mons, J. M. F. Bigot as closely allied to the species Daeus 
ferrugineus Fabr., they were therefore provisionally named DaeuMferrM' 
ginens var. mangifera. They have since been compared by Mr. O. E. 
Janson with specimens in the British Museum and identified as belong 
ing to the species Vacus ferrugineus Fabr. The insect is no doubt the 
one reported on page 38 of Volume II of these notes as destructive to 
mangoes in Mozafferpore. According^ however, to the observations 
of Messrs. Simmons and Blechynden in Calcutta, the insect generally 
confines itself to over-ripe, injured, and decaying fruit; and it has been 
suggested that its excessive multiplication in the present case may have 
been due to previous injury to the mangoes by hail. 

The figure shows the imago and pupa, the natural size is indicated by 
hair lines. 

In August 1891 a block of Makai wood (Shorea aseamica) was 

received through the Dehra Dun Forest 
Shores as-amica borers. g^^^^,^ j^^ ^j^^ j^^^^^^^ Conservator of 

Forests, Lnkhimpur Division, Assam. It was found to be tunnelled in 
all directions by CerambycidsB larvsB. A full grown beetle emerged short- 
ly after the block was received and proved to be closely allied to a speci- 
men in the Museum collection determined by Dr. Lameere as Seocer^ 
ambyx Aolosericeus (^ jEolesthee holoisericeui Gahan). It differs, however, 
from this species in possessing a series of spines on the antennse. A 
specimen of the Cucujid Hectarthrun^ brevifoseum Newm, also emerged in 
the rearing cage from the same block, and may perhaps prove to be 
parasitic on the Cerambycid, 

With reference to the Baluchistan Poplar ^geriid {JSpheeia ammatiO' 
„ , ,, .., formie Moore), Mr. J. Cleghorn writea in 

Poplar -Egeriid. . -i ,o^, , . . . i ^i /* , 

April 1891, that he is now only able to nnd 
half-grown caterpillars, and that these are situated between the bark 
and the wood. This tends to confirm the supposition that the insect's 
life cycle is an annual one, and that the eggs are laid in the autumn in 
the bark; the caterpillars would thus have time to get through the bark 
before the sap mounts in the spring, when they commence tunnelling 
into the heart of the wood. The percentage of attacked trees was found 
to be very much smaller in 1891 than in 1890,— a feature which Mr. 
Cleghorn attributes to the hardness of the winter of 1890-91. 



In May 1891 tho Conservator of the Forest School Circle forwarded, 

from Ills camp near Chakrata in the North- 
^ v^ei»t iiiinalayas, a log of Ftnna edrcelsa 
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attacked by a bark boring Scolytid. This insect wus said to have attacked 
some trees that liad been girdled and were dying. The s{)eciinens were 
submitted to Mr. W. P. H. Blandford who very kindly examined them 
and determined them as belonging to a species of Pol^graphua near to 
the European form Polygraphus pnbesceng Linn. For an account of P« 
pubescens, which Mr. Blandford thinks likely to prove similar in h«ibit6 
to the PinuB etcelaa insect, see Kiohhoff. Eur. Borkenkafer, ptige \t'l, 
{1881). 

In April 1891 some Melon {Cucurbitacece) seed attacked by the cater- 
pillar of a minute Miurolepidopteroiis insect. 

Melon seed moth. o _ijxi.im# e -ni_* 

was forwarded to the Museum from Peshin, 

Baluchistan, by Mr. J. Cleghorn. The eggs were thought to have been 

laid upon the seed in October. Throughout the winter the grubs fed upon 

the outer portion of the seeds and in April, when the seed is usually taken 

out to be sown, the caterpillars deserted it and formed their chrysalids 

on the sides of the bag in which the seed had been stored. The att-empt 

that was made in the Museum to rear the moth for identification was 

not successful, but the insect is not thought to be of much importance. 



In July 1891 a number of insects were received through the Direc- 

tor of the Dehra Dun Forest School, from 

*^ * the Officiating Conservator of Forests, 

Central Circle, North-Western Provinces and Oudh, with information 

that they had proved destructive to Chir {Piuus longifolia) in the 

Baldhoti plantation. 

The specimens were found to comprise four species of Acridid® (viz,^ 
Ckrotogonui */?., Catantops indtcua, Cahptenua sp.^ and (Edalua */?.), all 
said to nip ofiF the young plants, also numerous obscure Curcalionid® beetles 
and earwigs (Euplexoptera) said to be found in dying trees, and probably 
therefore of but little importance. The Acridid responsible for most of 
the nipping off of the young chir trees is probably the CArotogonus, of 
which numerous specimens were furnished. This insect is a very com- 
mon one in many parts of India, and has repeatedly been sent to the 
Indian Museum as destructive to crops, but no satisfactory method seems 
to have yet been discovered for dealing with it. The bran and arsenic 
insecticide, which is said to have been successfully used in the United 
States against some kinds of Acrididsd, might perhaps be woi*th trying. 
It is made by mixing together one part of arsenic, one part of sugar, 
and six parts of bran, with a little water to form a paste. It should be 
sprinkled oirer the plantation for the AcrididsB to eat, the greatest care, 
however, is necessary in using it on account of the poisonous nature of 

the arsenic. 

b2 



«" l'i.li„H MnsvHm S'„k». t Vol- 111. 

In a simple of wlieut (TrilicMni t.ilioHm) from Oitssa, which wjik kcpL 

Tp-'Tmitid leeile in ludun onilei' observation in the Indian Museum 

■h«^ dni'in^ the uutumu of lb90, weve found iii>- 

nerous small brotrn hei-tleo (Tr<>gOMlid£e), wbiclk seuined to beaseociatmi 

with the wheat weevil in dt^sti oyin^ the gruin. Speuimena trere sent t(i 

Mo«9. Fairmaire, who kindly eiamintd tliem Vnd repoited that they 

■ "I helonjjidto the species Trogosita atauri/auici 

1 ( ^1 Linn, Miins. Fainnaire adds that this in^et 

I \j^BL fr )«'8 long bet;n known on accountof t!i« dama;^e 

^w^V^^^^ done by its larvie iu wheat gi-anuries. The 

^ ^^^^L. i. iinti-ro is thought to be cnmivoroiis io ita habit", 

\ j/J^^^^\^ "^^ feeils on the tmnll Tinted moths wliiuh 

& >^^^^V\. ^'^ ^ ^^ found in ^innaiies. The insect is a 

V ^^^ Gosniopolitiin one, imving no doubt been dis- 

/ ti'!bute<l over the world with gniiii. The li^are 

ehovvB the imago with uinch enlarged diag7%m» 

' of iintenna and hind leg. Tlie nalnra] size of 

*ct i^ indicaud by the hair line. 



T,^ ^»-!ilv coloured cater |>illiii' wl.ich have been noticed ns defoliat- 
ing ;;arden plants in Calcutta and Dehra, hne 
,r*M '^■ay.mi. rtLe"*')' '"'«" leare*! i" the MuEeum and 

fvwuj V> 'ijA'tnz to the Noctiies moth folytda glono»a Fabr. When full 
Jtic *;V* «^1«riiilL<» lunnelleii into the ground, where they formed for 
fiMnL->4ir»« "rM^al N»ctnf8 cells of hardened earth. The tin>t pupie were 
{v-»j*»; •/•> i'eVti Jalv and the moths hegun to emerge on tlie 8th August. 
I'l* '^-Jta-j/jiar nwr Uol^served at work tiironffhout the niiny seaaon in 
<;«..ti'V.. x.t'i*n,» where it does a tfood deal of damage to ornamental 
vwv i-iv; a* Hk time spent by the chrysalis in the ground is short, it 
* l»-> «v<«*Atk'. liie insect passes through a numher of generations in the 



»'-j«*iA.rr •aturpillars of a Lasiocampid moth, not previously re- 
',^,f,..^.^ irt*T«:»/»ln presenteil ia the Indiiin Museum collection, 
*"-• were received in Novemher 1891 through 

a"'. ,V »»-!. V from Rangoon, with the information that the insect 
•*'. ^-jwv ,^.y ■wr.i/;tive. A letter, dated 5th Decemher 1891, upon the 
-^.y^.- .^ .■,W'|."!htly f..rvvur.Ied from Mr. Nohie of the Pliayre 
^■%^.i: ;-, v.* ;<ter the following report from the Northern Dlvi- 
**v. . «..»«v,,^ V,itssi», was -juoled, but the dute of the op|iearance of 
■5»i», ..,«^»^ »^ ,,-/ ts^X.i,w\ : — 

.•— ,.... ^ 1 ■/' '/?,«r>H tint winr^ii are exceedingly high, nnprfCpdeiitellv HO. 
'— ■ r"f' -»-/ * y- ',.'m ;,„(fi •iiRln ttuwirig tl>e pttipli- aaliuipute « l'< 
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and the circumstance which it said to indicate the approach of plentiful rain is a 
plague of a species of hairy caterpillar which literally covers the country, destroying the 
herbage and swarming on the roads to such an extent that thousands of them muftt bo 
trodden under foot by pasRing wayfarers* Contact with the hairs produces irritation 
and even sores. The caterpillar is said to turn into a species of yellow butterfly or 
moth about August. Burmese name PcLgaungde or Rugaungde.** 

The specimens have been forwarded to Mr. F. Moore* for favour of 
(letermtnntion^ and further information is awaited from Hurma. 



Mr, R. Fl. Morris of Mysore sent (2l8t April 1801) a series of moths 

Mysom coffee ringer. '^j"^^* ^"^ '**« '^^red from the Mysore coffee 

ftw^^r caterpillars noticed in Volume II, pajje 
7, of these Notes. Five of these moths belonged to the species Agrotis 
nrgeinm Scliiff*., while the sixth was a Heliothia armigera Hiibn., which is 
not thought likely to have l)een connected with the "ringing ''of the 
young coffee plants. Comparing these specimens with the ones noticed on 
page 7 of Volume II of these Notes^ we find thnt out of eight moths reai-ed 
from caterpillars thought to be the destructive coffee ringers of Mysore, 
six belong to the species Jgrolis segetum, one to the species lleUotkis armi^ 
gera^ and one to a species which has been identified through the kind 
help of Mr. P. Moore as Orthosia bicornis Hampson. It may be con- 
eluded that Agrotis srgetum is the insect chiefly concerned in the injury 
to the coffee (Coffea arabica) plants. 

With regard to the practicability of poisoning such caterpillars by 
strewing the ground with succulent cabbnge leaves sprinkled with London 
purple, as has been recommended by the United States Entomologist 
{tide page 33 of Volume I qf these Noies), some London purple was 
sent to Mr. Morris forexperiment, but he writes that, though it certainly 
poisons the caterpillars, the cost and difficulty of laying down the 
poisoned leaves over so large un aiea ns :i cofFee estate, are prohibitive. 



In March 1892 specimens were forwarded by the Director of the 
„ , .... Forest School, Dehra, of an Aphid which was 

Bamboo Apmd. #. i i • 

found attacking the leaves of Bambnsa 

nrundinacea in the school compound. The insect covered the leaves with 

a black sticky gum which was in s«ich quantities that it fell off in drops. 

The insect is unnamed in the Museum collection, and specimens have 

therefore been forwarded to Europe for comparative examination. 



In July 1890 an obscure Geometrid caterpillar, insufHcient for precise 



' The iiiRect has since heen identifitHl by Mr. Moore hs a new species of Spaliria^ which 
be is deseribing as Spalgria minor. 
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identification^ was forwarded by Messrs, Mackinnony Mackenzie & Co., 

0«»etridcterpaiTontoa. ^^"""^ Nowgong, Assam, where the insect 

was said to have been damaging the tea 
(Cawu/lia tieifera) bushes. Oeometrid caterpillars have not previously 
been reported as doing any appreciable damage to tea, and the present 
insect therefore is not expected to be of much importance. 



Insects said to infest the Terminalia beleriea tree in the Thana dis- 
trict, Bombay, were forwarded to the Museum 



Termi.^Ua hderica pert.. .^ February 1891 by Mr. p. Gleadow of the 
Forest Department. The insects were found to be of two kinds — (1) a 
Bnstrycfaid borer, identical with specimens reported on by Dr. Giintber 
of tlie British Mnseum as Sinoxylan tp., and (£) a small Cucujid which 
luM been submitted to Mons. Fairmiare, who has kindly examined it 
and reports that it belongs to the species LamotmetuM insignU Orouville. 
The Cucnjid is not likely to do much damage, but the Bostrychid is very 
probably destructive. 

Amongst the enemies of wild silk-worms in India may be noticed 
UhTMnmrmid dettractiTe to & large yellow Ichneumonid received from 
wiw nik iBMcta. Hazaribagh, where it was said to attack the 

eati^illars of Crienla trifenesirala. The same insect has been bred in 
the Ifldian Mnneum for a caterpillar of the Hesperid butterfly I'tlegonns 
fkraSf also from a cocoon of the wild silk insect AntAeraa roylei. In 
f h^ latter cai^e it had destroyed the chrysalis and filled the cocoon with 
ftn own pnpal c^Ils as shown in plate 9, fig. e, of volume II of these 
Jloi€M^ The Indian Museum also contain^ specimens from Sikkim, bred 
Kt the late Mr. Otto M oiler, both from the butterfly Telegonm ikruut and 
aWr from the wild silk insect Aniheraa frithii. The specimens in the 
Mnnenm eollection a^ree in general markings with the description of 
Pimple pnnrfatoff Linn, as given by Vollenhoven in the Stettin Ento- 
m^Aft^lpitfAi^ 7j0fitnhfi;, volnme 40, p. 143, 1879. As however Vollenhoven 
gif^ iata, Momatra, Borneo, Celebes, and China as the habitnt of the 
«p*M^, anW a« the only mc*af>urement which he gives of ihe length of 
jyyt/ m II miWttn^trf^, while the average length of both male and 
f^^m^k «p^^M^m« (0:%e\w\ing the ovipositor) in the Indian Museum 
^A\^Mt/^ i« n millimetres, the specimens being very constant in size> 
if m'0fM \*^mf. 1m this prwijent to look upon the Indian form as a variety. 
lPiH« 'fi^Mf m%y \tti proviuionally named Pimpla ertcnlm^ so as to prevent 
//.ivf.Ho^n m tK* ^r^'frot of \tH firoving distinct from P. punetaior Linn.* 

• T**** f^f^ii^^f^ h*^* •»ft^* >'*^" •atmiitud to Mr. P. Cnm«pon, who notices (Mem. 
♦^>f ^^^ i(^i^h^9»^ iAt. •f.a n\U^. «oe, 18fl0.91) that tber belong tothe»peei»l 
ihftt^f^ *iH^^^6f Uf**, * rf^'kW #hlrb b« remarku is widely Histribnted oter *'»*^J»^"^ 
^ySm If/ ^'A^40Nt, »l*v *»/^»^« tb* speeics Pimfla tthra Vollenhoven as bf«d frous 
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Tbe following miscellaneous pests have been determined for the 
Determination of miscclla- Museum by Mr. Oliver E. Janson:— 

•ecus pests. * 

( 1 ) A Dipterous insect said to attack mangoes [Mangifera indiea)^ 
in Lower Bengal. This was compared with 8|)eeimens in thes 
British Museum and identified as Dacus fertuginem Fabr. ( 

{i) Cantharidse said to damage crops of yellow choium (/ Sor* 
ghnm vnignre) in Madras. These were compared with spe- 
cimens named by Dr. Haaq, and identified as belonging to 
the two species Epicauta rouxi Cast, and Epicauta tenuis 
coUi Pall, 

(3) TenebrionidsBsaid to attack young linseed [Linum usitatissi" 

mum) and wheat (Triticnm sativum) plants in Katwa^ Ben- 
gal, determined as Opatrum depresmm Fabr.* 

(4) Dermestidse destructive to stored wheat ( TrUicum taUvum) 

in the Delhi bazaar^ identified as jEthrtMioma undulata 
Motsch. 

(5) BostrychidsB said to have been found borinof into the 

stem of a guava tree (Psidium Gnata) in Hazaribagh, 
identified as Bottrychus »p,y Sinonxylon sp., and Canophrada 
anobioides Waterhouse. The last species was identified 
after comparison with the type specimens. 

(6) CarculionidsB reported as destructive to Hibiscus plants in 

Durbbunga, identified after comparison with the original 
type specimen, as Desmidophorus hebes Fabr. 

(7) Curculionidse reported as destructive to garden plants in 

Durbhunga, identified as Mtyeus lateralis Fabr. 

(8) White-ants forwarded from Balasore in December 188S, 

compared with tbe original type specimen and identified 
as Termes taprobanes Walker. 

In the Memoirs and Proceedings of the Manchester Literary and 
Philosophical Society, 1890-91, Mr. P. Cameron describes and figures 
the following insects which lie has been so kind as to examine. It is 
hoped that the insects will shortly be returned so that the type speci- 
mens may be preserved in the collections of tbe Museum : — 

(1) Platygaster oryza n. sp. (plate 1, figs. 6 and 8) bred by 
Mr. Wood-Mason from Cecidomyia oryzm W. M., a 
midge said to have proved destructive to paddy (Oryza 
mtiva) in Monghyr in October 1880, 

' The opecies Opatrum micans is recorded as injurious to crop? by Miss Ornicrod. 
(Injarious lusects of South Africa, p. 18). 
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{t) Afhflin^t thiff n. sp. (plaie I, fi<^. 5 and ha) bred l.r 

Mr. F. W. H. Miles from the tea scale insect CAioua^j)i» 

ikta Maskell. 
(3) Fteromalus oryza: n. sp. (plate I, fifirs. 2 and 2^), WHeved 

to be parasitic on the rice weevil Calandra orjfzrt Linn. 
(■J-) Cote$ta favipe9 n. sp. (plate I, fips. S and ^i) bred in 

the Museum from caterpillars of the destructive sorghum 

boier Liatraa ip. received from Poona. 



Hromktmm barbatnm. 



S)>cciineiiB of the Cerambvcid l><^tle Stowafinm barbatum, Fabr., were 

forwarded to the Museum in June IS^l by 
the director of the Forest Sch«»ol, Pehrsi, 
with the informal ion that they had been damaging wood s{>ecimens in 
the Scho<d Museum. A block of k hair wood (Acacia Catecku) that was 
forwarder] with the beetles was found to have the whole of the sap wood 
riddled with tunnels made by the lan'a?. These tunnels were tightU' 
]>acked with the powdered wood that had been eaten out and probably 
flashed through the digestive organs of the grub. The hard heart wood 
was untouched. 



A8p:doinor}>ljH iiiilitaris. 



The Caj^sid Afpidomorpha miiilarix Fabr., has been reared \\\ the 

Museum upon convolvulus {Qmrolvulacefr) 
leaves. Vonng larvae received on 7th July 
liecaine adult on 29th of the same month, by 20th Septeml>er these iina;ros 

had laid a larc^c 
number of egg cap- 
sules, which pro- 
duced vouns: larvjp. 
In the rains in Cal- 
cutta, therefore, this 
insect takes little 
over two montlis to 
complete the cycle 
of its existence. 
The euff capsules 
lire large oblong 
aiiffjlutinated mass- 
• 'S, sometimes more 
Ihiin half an inch in 
lenflrth. The larvre 
are the little spined 
creatures shown in 
the ligurc. Tiiev hlie.i liieir slviii-: at intervals, the cast skins remaining 
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attached to the spines at the posterior of tlie abdomen. In the pnpn, 
pee figure, these cast skins are dropped. The insect is not known at 
present to do any damage to crop in India, but it is one of those com raon 
species which are always liable to multiply to such an extent ns to prove 
destructive as defoH:itA)rs. The figure shows the imago dorsal view, the 
pupa dorsal and ventral view, three stages of the larva, and egg 
capsule, all natural size, also front view of the head and one of the leg^ 
both utuch enlarged. 

Attention was called in December 1891 to damage done to Arhar 

pulse iCajanus iu/ficus), stored in Calcutta, by 

Stored pulse pest. « t i • • t • mi • • . , 

nrncAua cAtnensts Lmn. This insect is the 
common (^ram weevil of Lower Bengal, and is often very troublesome. 

In March 189 1 specimens of an insect, said to injure gall-nnt trees 

^ ^ ,. , {? Teminalia Chebnla) on the Eambakkan 

Gall-imt tree defoliator. ,.», ^.^^t ti- •*» 

hills, were sent to the Indian Museum, 
through the Dehra Forest School, by the District Forest Officer, Chingle- 
pnt, Madras. The specimens proved to be little cone-shaped larval case 
of a Psychul moth. They were a little larger in size but otherwise 
indistinguishable from the larval cases of the species Bafmla grotei 
Moore, a species which often defoliates ornamental shrubs in Calcutta 
eardens. 

In December 1891 information was received through Messrs. 
^ , . Mitchell, Reid &Co.,of the presence in small 

Scnle insects on tea. , c i.\ r^ 'j^-i** ,. -.*- 

numbers of the Coccid Cnintiaxpts thea Mas- 

kell {=Agjndiotiis f^ea green MS.) on tea {Camellia TAea) in the Kangra 

valley. The curious little fluted scales of the male insect of this species 

were represented in considerable numbers upon the leaves that were sent 

to tlie Museum for examination. No particular harm seems to have been 

done as yet by this insect, but it is one to be watched carefully as it 

has now established itself upon tea both in the Himalayas and in Ceylon, 

and may at any time prove destructive. It is satisfactory to learn that 

the kerosine and soap emulsion which have been recommended for use 

against this insect have been used successfully in the Kangra valley. 



According to a note furnished by Mr. J. Sinclair, the large jungle 

bee Apii dorgata is more abundant on rocks 
Apisdorsatn. ^^ ^^^^ ^^^^^^^ ^ ^^^^^ ^^^^ elevation, under 

the 19th, 20th, and 21st degrees N. Latitude, in the Ghats, Deccan, and 
Koukan, than io any other position in that region. It is, however, 
found in old buildings (and sometimes in new ones), upon large trees and 
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in other suitaMe positions pretty commonly throughout the Reg^ulation 
Districts of Bombay from sea-Ievel upwards. On the upper Ghftts (»8 
at Mahableshwar), it perforce confines itself to rocks and buildings, for 
big trees where it can build its nest in safety are scarce. 



A note written some years ago by Mr. M. H. Clifford, late of the 

Forest Department, has recently been found 

Red spider. . ui • r\ i a 

^ amongst some old papers m Dehra. Ac- 

cording to this note native hakims extract a kind of oil from the large 
velvety red mites (Teiran^chus ap,), commonly known as red spiders or 
Birhhoti in the North- West Provinces, The oil is sold for medicinal pur- 
poses at a high price, and even the insects themselves fetch as much as a 
rupee per tola. It will be interesting to lenrn if anything further is 
known of the medicinal virtues attributed to this mite. 



Mr. T, H« Middleton of the Baroda College, writing in August 

1891^ notices a good deal of damage to sugar- 
Iniect petto in Baroda. t c, i ^ • % xi_ -o •> 

cane (aaceharum o/pctnarum) on the Baroda 

College farm by an insect which is known locally as Nariote, and which^ 

from the description, appears to be the well known sugarcane borer Diatraa 

saeekaralis. He also notices a voracious hairy caterpillar from an inch 

to an inch-and-a-quarter in length, and red, brown, or nearly black in 

colour, which appears after the first fall of rain, and is very abundant 

for about three weeks, after which it disappears as suddenly as it came. 

It chiefly attacks young plants, and plants growing along the surface of 

the ground. It is known by the natives as Katra^ and is no doubt the 

larvsB of one of the Bombyces moths, many of which are injurious 

defoliatora. 

In August 1899 specimens of paddy {Oryza xaUva) injured by insects 
. were forwarded to the Museum, through the 

^ Director of Land Kecords and Agriculture, 

Bengal, from the Collector of Hooj^hly. With the paddy stalks were 
found specimens of the two Chrysomelid beetles Hispa anescens Baly and 
Aulacopkora abdominalis Fabr. The damage is likely to have been chiefly 
due to the first of these insects, which is a well known rice pest in Lower 
Bengal. 

Specimens have been received, through the Central Museum, Madras, 

, ^ . of some insects said to have proved injurious 

Insect pesto in South Arcot. ^ • i/-n .,,. . ,,, 

to chambu [Fencillaria spicata) and eholum 

(Sorghum vulgare) in the South Arcot District in December 1891. 
The insects prove to belong to two species, the first of these is Nezarm 
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viridnla Linn. — a cosmopolitan Pentatomid which has previously been 
sent to the Museum as occurring on potato (Solanum tuberosum) halms 
in Bangalore. The second is a small Capsid. which is as yet unnamed 
in the Museum collection. Specimens are being sent to Europe for 
precise identification.* 

In a paper published in the Journal of the Agri.- Horticultural Society, 

Calcutta, Vol. VIII, 1890, Mr. W. Cold- 
asserin e unjn . stream gives further particulars of his at- 

tempts to cultivate Tusser silk worms (Antheraa mylitta) in the Punjab. 
The experiments were chiefly conducted in Hoshinrpur and Lahore, and 
they extended through several years. The outturn of cocoons seems to 
have been very unsatisfactory, but as the result of his experiments, 
Mr. Coldstream concludes that the cultivation of the Tusser silk worm, 
as a cottage industry, is by no means impossible in the submontane 
districts of Northern India where tbe Zizfphua jujnba tree flourishes* 



In July 1890 a specimen of the Acridid Pceeiloeera picta Pabr. was 

furnished, through the Director of Land 
Records and Agriculture, Bombay, from 
the Assistant Political Agent, Jhalawa, Eathiawar. llie insect was 
known locally as Khapedi, It was said to breed in June, July, and August 
and to damage the young crops. Khapedi seems to be the general local 
name for Acridid grasshoppers of all kinds, and Poscilocera picta Fabr. 
is likely to be only one of a number of Acrididse of local origin which 
proved injurious to young kharif crops in Kathiawar and Sind in the 
rainy season of 1890. 

In the early part of September 1892 numero.us specimens of the 

,. . e. J Acr'nVid Upacromia dorsalis Thunh,, yrere toT' 
Epacromia dorsaliB in Smd. j j / xi t ». •»*■ i ii 

warded to the Indian Museum by the 

Director of Land Records and Agriculture, Bombay, with the informa- 
tion that they had been attacking young kharif crops in the Upper 
Sind Frontier district. According to a report subsequently furnished by 
the Deputy Collector of this district, the young jowari (Sorghum vulgare) 
crop over an area of 570 acres was destroyed by this insect in the early 
part of the kharif season of 1891. The Deputy Commissioner adds — 
** these iuspcts appear generally on the lands situated in the vicinity of 
the hills stretching along the nortliern bank of the Desert Canal, and 
cause considerable damage to germs of kharif crops while the sowing 
operations are still in progress.'' 

^ MonB. Lethierry hns Bince examined. this insect. He determines it as a new species of 
CcHocorU which he is describing under the name of CalocorU anffuttaiut. 
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Ill February J 892 information was received through Messrs, Jardine, 

Acridid. attacking tea. ^''*"°^' ^ ^""'^ of considerable injury to 

youngr tea {Camellia theifera) bushes in the 

Western Doars by AcrididsB. Of the insects forwarded to the Agfents, 
f>ome were identical with specimens in the Museum collection determined 
by Dr. De Saussure as his Catantops indiens, while others seemed to be a 
variety of the same species^ characterized by the absence of striped mark- 
ings on tlie posterior femora. 

Two specimens of the species Aeridinm flavieorne Fabr. were after- 
wards forwarded as associated with the insect first reported. In the end 
of February the Manager wrote that he had been to a great extent 
fsoet-eissfal in destroying the insects, and that he had not heard of their 
api^earing on any of the neiirhbourinir gardens. The method adopted 
was hand-collecting by children and coolies, who were paid two annas i>er 
hundred insects. Up to the date of his letter, tlie Manager estimated 
that be had destroyed 81^770 insects in this way, with the result that 
tbey were getting so mucii scarcer that, at the time he wrote, the coolies 
were only bringing in about 25 per cent, of the daily number they had 
been able to obtain when liand-collecting was first started. 



Specimeut of the Acrid id Aeridinm aruginosfitn Bnrmeister were 
AcridMlif in Viagaiuium forwarded, in the early part of August 1891, 
«sd Cn dd a p ili. througli tlie Madras Museum, from the Col- 

k9c;Um«te <f{ Yizagai^atam and also from that of Cuddapah for identifica- 
tHAL Is the ca^e of the specimens from Vizagapatiim the females were 
ftiuod to liSTe tlieir ovaries crammed with Ti\ye eggs. Aeridinm {erugi" 
ntttrnm^ ti»erefore, is likely to have beeu the insect referred to by the 
ColA<iet/^ c^ Viza^'apatam, who wrote on 1 8th July that a flight of locusts 
tiad re^j^itly risited the Royaghada taluk in his district and caused 
mW^iI daokage to the standing crops. He noticed that these locusts 
i^yi^svr^i Uj Lavp laid eggs which had hatched. The winged insects had 
'•M<fcjfj««5ar"d, but the young locusts were still to be found on the hills 
!•* tfi*- * j«**f the r«:'porL was made. 

Jf^idium /j^rttginosutn i? one of the six local species of Acrididse which 
i-j)i*.# '^i^ii r'-p^^rted as concerned in the Madras locust invasion of 1878. 
T«** fit)^'u* '/f Ir>custF, therefore, which visited the Vizagapatam District 
II i«J r .^ifj muKt not l>e confused with the flights which had previously 
rft.^^i?^; tJ»*r wholf; of the Madras Presidency, and which consisted of 
•xm^f'-jt *A'.''irjrw*j^U) ihp verv different species Aeridinm perrgnnnm Oliv. 
♦•!*#'•: ifW' mad*? iti5 way across India from the North-West frontier. 

^ ti?'/<!,viia*^ly no record is forthcoming of the pari played by the six 
>y*4i ^^-^f.*-* vf Acrididai which were reported in connection with the 
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Madras locust invasion of 1S78, but it mny be worth noticing that in 
the set of specimens that reached the Indian Museum, as responsible for 
the damage that was done in 1878, Acridiam arnginoHum was represented 
l)y more specimens than any of the other species, so it may perhaps have 
l>een the insect reft-rred to by tl)e writers of most of the reports, 
who seem to have noticed but one kind of insect. 



In November 1891 a number of Acrididae were forwarded as the locusts 

. ^ which had lately appeared in the (/hicacole 

Acridids in Gangam. m i i <• i /i • Vi n * mi 

laluk of the Cjanjam Coliector«ite. The spe- 
cimens proved to belong to no less than six very distinct species of grass- 
hoppers. Tlie following is a list of them : 

(1) Ilieiogljfphu8 furcijer Sauss. (seven specimens of which five 
were immature), (2) Oxj/a velox Buim. (two immature specimens), (3) 
Acrida turrita Linn, (two mature specimens), (4) Euprepocuemis bramina 
Sauss. (two mature specimens), (5) Atractomorpha crenuMa Fabr. (one 
mature specimen), (6) Epacromia^ dorMalulLYxwixh, (one mature specimen). 
These species are all likely to attack plants and may perhaps do some 
damage to crops over restricted areas, but none of them are known to 
occasion any such widespread injury as that which is often done by 
roi;:ratory locusts. 

In April 1891 a number of Acrididae collected in Meywar were 
. forwarded to the Museum, through the Gov- 

ernment of India, from the Agent to the 
Governor-General io Rajputana. They were thought to have been 
:iS8ociated with the locust invasion of Meywar, but it is more probable 
that they were merely representatives of local species of AcrididsB that 
were to be found after the flights of thatrue locust (Acridium peregrinum 
Oliv.) had passed away. The insects have been compared with the speci- 
mens in the Museum collection named by Dr. De Saussure, and have been 
identified as follows : ten specimens of Catantops indieus Sauss., four 
ipeciinens of Chrotogonus trachfipterua Blanch , oue specimen Epacromia 
iorsalis Tliunb,, and three specimens doubtfully identified as Trilopidia 
jnuulata Thunb. 



A number of specimens of the hirge green Acridid Pacilocera piefn 

Fabr. were forwarded to the Indian Museum 
Acridulfc in Godavari. - m l \ icnifi Air»j * T\' t, * *. 

in October lc91 from the Godavari District. 
Details of till' damage done by thin insect have not yet been procured. 
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In September 1890 some Acrididse, known locally as Kat for ing^ were 
, forwarded, through the Director of Land 

Records and Agricaltare, Bengal, from the 
Depaty Collector of Howrah, with the information that they had been 
damaging the immature ears of paddy {Ofjza saliva). The insects were 
found to comprise a single individual of the species Cataniops axill*trit 
Sauss., and seven specimens of a species of Euprepocmemit unmimed 
in the Museum collection. 

The following Locustidse and Acridid» were forwanled in June 1891 
OTBMboppers MMxnAted with ^Y Captain G. C. Parsons, Deputy Commis- 
loctifU in Kobftt. sioner of Kohat. They were found associated 

with the destructive locust Aeridinm peregrinnm Oliv. in Kohat, but this 
association is thought likely to have been accidental only. It may be 
useful, however, to record the species that were prevalent at the time 
that the locusts appeared. The species sent to the Museum were as 
follows: — (1) A 8|>eeie8 of Meeapoda (Locustidse) male and female. 
(2) Acridium melanocorne Serv. (Acrididae), khaki coloured insect with no 
very definite wing markings. (S) Acridium aritginosum Burm., with 
strifies on the back and sides of the prothorax. (4) Small grasshoppers 
wbi/'h have tieen determined as Epacromia donalit Thuub., Enprepo^ 
enemi$ bramina ? Sauss., and Sphingonotus sp. 



A rery ifitere«ting neries of reports on the subject of the destruction 
_ .. , caused amongst locusts of the species Acri^ 

dtum peregrtnum Uliv, in the Punjab, by the 
U^my fMVff {I'aHr/r ro$eu$ Linn.)i wliich is known as the Sauek^ Tiiia, or 
Jowi^i SiifA^ h«v* Sttntitx furnished by the Secretary to the Government of 
India io iIm; tUr¥*rt$tu^ and Agricultural Department. Reports also that 
UavH S/icifU 1ufuUUta\ through the Director of Land Records and Agricol- 
UkfH ill l^/wt/ny nUtm that tlie same l>ird ^has long been noticed as very 
atftiiUiui m dmiroyifni locusts io Sind. The species to which the bird 
l/«loiig« Uf$s t/^ii dH«.'rmined by Mr. Vf. L. Sclater from specimens 
rtu^ivte4 t$om HHrtuf$, Koliat, and Oujranwala, forwarded to theMuseuai 
by i\iM tPif^i^ff *4 ImuA Kftoords and Agriculture, Punjab, through whom 
uSm m^M *A i)^*^ r^f^/^rf « bavw b«'^n procured. In view of the great effect 
wbicb U>« \Mf\ fir»/lofibt.«'dly basin keeping the locusts in check, it has 
\imn i^f^f(*'t4jt/t th sAV^ral rpiartern that it might be a good thing to take 
m^i^^fif*i/^UMt^\i [^r(A^v\M\ hy legislation. It seems very doubtful, 
hi>w^y4^'; i/^ v/^,^i A)(t^rit any mioh measures would be useful in the end, 
\n yuisv */t <J#Af jffttHi lr»jfify tvliich tho bird is .naid to do to grain crops in 

'i'^« ^/|^/^^^^lj i$^'H4fUu{, ot J'anlor ro^vnn, Linn (the rosc-coloureJ Star* 
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lingr or Rosy pastor) is taken JErom Jerdon's Birds of India, Volume II, 
page 388 :— 

** It usually mAkes its appearance in the Deocan and Carnatic nbout November, 
associating in vast flocks, and committing great devastations on the grain fields, more 
Specially on those of the cbolum or jowaree (Amiropogon 9orghu*), whence its 
familiar name in the nouth. Mr. Elliot, in his manuscript notes quoted in my catalogue, 
says : * Is very voracious and injurious to the crops of white jowaree,' in the fields of 
which the farmer is obliged to station numerous watchers, who, with slings and a long 
rope or thong, which they crack dexterously, making a loud report, endeavour to drive 
the depredators away. The moment the sun appears above the horizon they are on 
the wing, and at the same instant shouts, cries, and the cracking of j the long whipe 
resound from every 8ide. The Tilliaers, however, are so active that if they are able to 
alight on the stalks for an instant, they can pick out several grains. About 9 or 10 
o'clock A.M. the exertions of the watchmen cease, and the Tilliaers do not renew their 
plundering till evening. After sunttet they are seen in flocks of many thousands re- 
tiring to the trees and jungles for the night They prefer the half-ripe jowaree, whilst 
the farinaceous matter is still soft and milky. When they can no longer get grain, 
they feed on various grass and other seeds, flower-buds, fruit, and also on insecta, seek- 
ing them on the ground, but they are rarely se«^n with cattle in India. The Telugn 
name is derived from the name of a plant whose fruit they are particularly fond of. 
Mr. Blyth remarks that ' they vi^it the neighbourhood of Calcutta only at the end of 
the cool seaN)n, when flocks of them are not nnfrequently observed upon the arboreal 
oottou tree then in bloom.' 

** Burgess states that he has seen them busily feeding on the flowers of the leafless 
caper, a shrub very common in the Deccan, on the banks of the larger rivers. Dr. 
Adams says that ' it is very abundant in the Punjab, committing great havoc on the 
grain there.' In the north-west of India, and in Afghanistan, they devour larue 
quantities of mulberries in spring, hence called the * Mulherryhird ' in the north- 
west, disappearing afterwards. They at times, however, feed much on insects, and are 
called the * locust-eater' in Persia, Recording to Chesney. They do not breed in this 
countr}', quitting the south of India in March, but lingering in the north a month or 
so longer. It is ascertained that they breed in vast numbers in Syria and other parts 
of Western Asia, in rocky cliffs. Burgess states his belief that they breed in India 
somewhere, and was informed by a native that they do breed in the Gh&ts. This how- 
ever is, doubtless, totally without foundaiion. Mr. Layard states that one year he saw 
large flocks of these birds in July, that they remained only a week, and th^ disappeared. 
They were entirely unknown to the Natives. Burgess also states that in 1860, to- 
wards the end of August, he saw a large flock of the rose-coloured st irlings feeding on 
insects in an open field. These instances of their appearing so early are very unusual, 
and m9re especially their occurrence in Ceylon in July, by which time the young could 
only have been just fairly fledged." 

Mr. M. F. O'Dwyer, Settlement Collector of Gujranwala, qnotes an 
interesting Hindoo legend, to theeflEect that in response to the prayers of 
the people, the locusts have been imprisoned in a deep valley, surrounded 
by impenetrable mountains in the west of the Himalayas. The exits 
from thi« valley are guarded by Tilliars (rosy pastors), commissioned by 
heaven for the purpose. Now and then, when the sentinels fail in their 
duty uf watch and ward, the locusts escape and are hotly pursued by the 
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TUIimrs^ who, oiiable to drive tliena back to tlieir prison in the hills^ slaj 
tBem vliolesale. 

The ori^n of this le<^nd is supposed to be the fact that the locusta 
aad n//Mr# ^nerallj arnTe in 6uj ran wala from tlie direction of the 
zH^ at about the same time in the spring. It has lieen noticed al>^ 
'AsMl whten the locusts enter a grain field the Til/iars do not pursne them 
zx^ ity Int station themselves all round its borders and kill the locusts sis 
siufv ^s9ce f- rth. 

TVr f«i:-«A^friug are abstracts of the information that has been receivfd 
csHa *ai* aibjcct of this bird :— 

T^ j'lCnivSi ia fttfts of 2^ind in 18S9-90 were rppnitcd to kitTe been exterminsited 
\vj*tm»mri xcri*. vLith did not mttempt to eat the l(icii>t9, but snipped them in two 
imt 1^ lotfn. la Kbaodesh also, in 1883, the jowari bird or rose pastor was men 
-^tm&ai IT 3fr. Ozaaaimej as a great enemy of the l<u»ts.* (Ann::al Import, IH- 
r^rrir it Lft^id BeD:ffds aiad Agricultorp, Bombay, 1S$1^90). 

A -Jie CUii BMd MiiiUry GazHU of 24th July 1S91 it is reported that a biid 
f:»i«w« iw rue Air^aatf as Smmfk ha^i appeared in Ta>t numbers in the proTinoM of 
.iHsIflLUiiaii aoic Lira^iiAi, and done much ^o>«d in d«»uoying Ucu^ts. 

Xs^nr H. F. Lar^ l«epuij Commi»sion<*r, Kokat, mntes (27 th August 1391), 
tiflr ifti ^if 2dc5T«^ i*t Ia* qsrstioned a::rpe iu descnbing the Samek bird, said to have 
WMoiT^L 21 4inri isrze s-.j:&\crs in Afgliani^tan, as a I^/mi/* istariing or rosy paa- 
nr-* TkX» lorc v^y^ae^ is Kohat in Ur^ nniul«rs, mixed up vith large flocks of Kabo! 
mmk\ inwn. wvsL ijie 3L.iL>a»niifti are Hpe. and lui^n"**!^ down coon'ry, n^apprariag in 
'titf? wcinin lit x* vaj wcwih. The flecks chatter trrmendoosly and dtsh from tree to 
\wwt. inr iit^t lafi iiisx 3KO»d on the ^r\»und. The bird i« known in Kohat as Kmrn* 
p^u Wit x iiXf'Y la '^ iCkTsst, thoo^k carii»asly m m^rh it has been ahnost a stianser 
a X^nuuz Ciurmr tair jmiii i«ar, perhaps Lecaiur it found such abunda:>t food among thr 
t^sug- «iWK=ii» XI X5riAii*r.aa and a.!jaoeni ronntrieti. It is said that the Kmmfirm 
f u flibtL uimiMrrt. wzZ aoc f *ce a deos^ flii^ht of locusts. 

Si s. M^^^ Ltrjti ^fSnl Aogtist 1>:9:, Major H. P. LeLcK Depnty Commis> 
«sm^. Hinitfi. Ttfsti-bffC tl^- aZjeged destr«clioQ of a fli:;ht of K^usu by the r\«y paa^jr. 
^'.tffsauaM u^ 'ut xu"^ wft- a: the same time fotwarded to the Indian Mu»e-jm and 
#-*mL!>*i k*^ Jf^- V. 1. ?»t:i*r-«r. The Teh)^ild«r, who «m» sent fnxm Ki>hat to arras<:e 
,^ U^ Ut^miS'MrL ir «im& jcie^tfis wLirii ius ap:«ai«d in the n«i^hbi»orhcoi, rep«xted 
****: ;-.<^ «m»ii uti i^9tn df«r:yed by the «UrIiag. He watched them for scaae ;ime. 
^^. U'-^i^M^ •itfi'.. t£tir idlinr a dozen or co of iacects. the biid wo^ fly off to water. 
u^^am' ti/ ;;iL aut i^ecit M^viu, mpjonio: rather to kill the iocosu for amasezaeat 
Um. '-^ 5vvC ^ c i^ 'Li^OL 5a il<e m:«4 mud:«ted ec4iditi*tt. 

^>r i>r9*«i-« :;%maiua*ai«iie7, Deia Ohixi Khan. wnMe id6Ui Xvi^xM 1$92^ iJbat the 
J.A^Uuj' uf iTiii^flnir ?"-*y ?*■**£«".» ects Kcusttf gnredily. On one <«cciL>i.n in 

«« J*?. !jz*:u'i» ii( A.ciMr.» it rtodad ibe »ta:it.« of Llera Ghazi Kt^n. Txie T^iimrt were 

•«^ >, :j^'- i/tjtf'f I'li: Ji- fc t^varzs to loetK ihcm and attacked them ^eiwuy. Hw 

^ ^" •f*^^ <i o''UiL. ii*<3L i*ui cSd so: FDooMii ia doin^ ks and witre t^a^ea xS. 

*^..*^>- •'-.o^ Ji t^ tfUiU a wjtf o>u#e^urtit:y t<tt &lig:at. Tbe Iil.i*rt a.ne sxKist a; 

,^^ •>f;;-'^ lli:«a fnisi. l':*:>li ihr xxidiie of Jely to the ««i of AcjTO*!. 



*» • « 
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Specimens of the Rosy ydk^iov (Pastor rose ua"^ were forwaided (Hth St»pt«*mber 1891) 
b}* Dr. K. Chand, Civil Suryeon, GujranwjiU, as verj* effectual in deMtroviii^ locusts. 

The Deputy Commissioner, Dera l8niail Kh.-ini wrote {Xni September 1891) thnt 
Stinrh irt believed to be the Yunufzai-Pashtu for u 8tarlin<jf known hs l^lliar in Hindi 
and Sirokka iu Pa^htu. He noted tbat the biid eats, or rather dentroys, loco8ts in 
a most voracious manner. 

On 7tli October 1891 spetimens of the Sanrh bii-d, 8aid to have de8tro3*ed a large 
number of locusts in the Haonu district, weie forwarded to the Indian Mufseam by the 
I)ii-ectorof Land Uecoi-dK and Agriculture, Punjab They were identified by Mr. W. 
L. Selateraa belonjjing to the npeciea Paxtor roseus Linn. (Rosy pastor). 

Tbe Actiuif Deputy Comuiissiioner of Thar and Parkar, Sind, reports (2l8t Dec- 

ember 1891) that the youjar* birds have very materially assisted iu clearing the district 

of locusts. 

The Deputy Commissi(»nor, Lahore, notices that the Naib Muhafiz Daftar of 

Peshuwar, informs liim tliut ^nch is the I'atlmn name for tbe bird known iu Lahore 

as Tilliar (Ho-^y pasior). 



A tachiniJ parasite has Imhmi discdvored which attacks the winyred 

-,,..,, ^ . form of the locust Acridium peregriuum Oliv. 

Tacninid locust parasite. _. _ i i i i 

III June iSUl it WH8 reported tiiat the locusts 
in Sind were dying in large numbers from the attack of this parasite^ 
and there is evidence also to show thnt it was to be found amonggt locusts 
in other places. The attempts that have been made iu tiie Indian 
Museum to rear the parasite have not as yet been very successful, and the 
paucity of the specimens that have been sent to tha Museum tends to 
bhow that the parasite is scarcer than has been supposed. In any case, 
however, the occurrence of a parasite which must necessarily cause the 
death of every locust it attacks, is of interest, as the species may at any 
time increase so as to become a most effectual check upon the multipli- 
cation of the locusts, and in this case it would be a very valuable ally as 
it attacks the winged locusts, which are just the ones that are most diffi* 
cult to deal with by artificial methods, Tlie habits of the parasite have 
only been partially traced as yet, but what has been observed corresponds 
so closely with the habits tliat obtain amongst other members of the 
same group of insects that we may safely infer the remainder. 

The parasite is a two-winged riy, not unlike a very large house fly. 
It is related to the Trifcolyga bomhi/c'n Becher, which attacks silk worms 
in Bengal. Like other Tachinids it no doubt deposits its eggs upon the 
locust's body, and the grubs that have been found attached to the muscles 
in the thoracic cavity of the locust are no doubt the ones that have 
hatched out from these eggs and tunnelled their way through the tissues. 
The grubs that have been found are white Wless larvae about the size 
of large grains of boiled rice. They have their anterior end pointed and 
armed with a pair of sharp mandibles. When full-grown they no doubt 
cut their way out of the locust's body and make their way into the ground, 
where they transform into little brown bean-shaped pupa^, and in this 
state they lie until the bean-shaped pa[>al case splits and the fly emerges 
rea ly to seek a mate and to lay eggs of its own. 
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The following notes show how the question now stands— 

On dissecting a specimen of the locust Acri'Uuw pereprinnm Oliv. ^^ken 
by Dr. L. A. Waddell in the Red Sea on 29th An«rust l^^OO, gruits of a 
'laeliinid parasite ware found embedded in the tissues of the tliorax. 

One of the specimens of Acridium peregrinnm taken from a fli«r1it 
which appeared on 27th May 1S91 in Gohilwad Prant, Kathiawar (for- 
warded by the Assistant Political Ai^ent, Gohilnad Prant), was fern nd to 
have two similar <rrnbs embedded in its thorax. 

On the 26th June 1891 the Deputy Commissioner of the Upper 
Bind Frontier District noticed that the locusts were dying in huge num- 
Wrs from the effect of a grub. Numerous specimens of Acridium pere- 
grinum were forwarded in alcohol, and from these two similar Tachinid 
grubK were obtained. One of these grubs was found loose in the alcohol 
in which the locusts were pre-ierved, and the second was dissected out of 
the thoracic cavity of .me of tlie locusts, where it was found attached to 
the muscles. Careful dissection of all the other specimens that were 
forwarded failed to rf*veal any more grubs. 

On 27th August 1891 Mr. C. P. Elliot of tlie Forest Department 
in Haliichistan forwarded B\^eQ\mens oi Aeridiitm pefegrinum infested by 
mmilar grul>s which he noticeil were very prevalent amongst the locusts 
th^rn to be found in his neighbourhood. 

On 29th August )8lH Major H. P. Leigh, Deputy Commissioner 
of Kohat, forwarded numerous specimens of Acridium peregrinnm si\\A 
f o Ik; infrtMU'd by the parasite. From these a single specimen of the 
fly wixn obtained, but so much damaged as to be unsuited for precise 
difli^rini nation. 

On 7th October 1S9I further 8))ecimens of the same locust, said 
i/i hi* attiK'k^d by the |»aiasite, were forwarded by C. E, S. Steel, Esq., 
Difpijty (yomniiiiMionor, Upper Sind Frontier, Sind, but specimens of the 
ffmlnrfi \t\nitvi wore not obtained. 

Iff tli« <«arly pari of April 1^91 u vast number of small Dipterous 

insectsi much like diminutive house flies, were 
t*rt\un . t*uii I * reared in the Museum from a set of Acrid turn 

p/tr0UfinutN Oliv. i»gL'»« ifooived from Peshawar. The flies emerged in 
^md Miimbni fnun th« i;gg masses, and as each fly was probably re- 
*p//ii«ilbU for Mmi doNlruotion of at least one locust egg, the effect of the 
p^^MiHfM In MMliining IIh» numbers of the locusts must be very appreciable. 
f^imiihum^ f'f ll»" "y worn Hont to Mens. J. M. P. Bigot, who identified 
^\win »i« bidoMifiM^ lo 11 now i*peoip8 of AnUowyia, which he proposes 1o 
„„,M. AnfAn,Hi^h^ pr.h.inirnnis. It may be noticed that an allied species 
(4,fkm,i. .ugH^arnnn) ban b..n found to attack the eggs o^ ^J- ^^cky 
L.iMlMlM hMMi.l (rWrv^/r.N,. spiHn.) m Amenca; Dr Riley, the United 

iX I^.M..h.Mln,t..l. ind I Mimates that a. much as 10 per cent. 

SI jl,^ ^y,^, b.ld by tlu. Kockv muuntani lomst are destroyed by it. 
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'I ho precise lifu liistoiy of tiie IfiJicn aptcies 19 not jut kiiuvvn, but it is 
liroWltlyi-imitar to that o£ its Amcrifaii relaiion, wliicli, ucuuidiiig to Dr. 




Uiley, dejiosi's its ownroioute eggs in the ground close to where the 
locust has (iruviously laid its eggs. Minute maggots ra|)idly hatch out 
from the ily's eggs, anJ bore their way into the egg maSH of ihe locust 
where tl:ey feed ujion the coutents of the |ocii8ls'egg8,ntid fmnlly traas- 
fdi-in into little hrowu i>u|ia!, from which the fliee emerge ready to lay 
more eggs, and thus repeat the cycle of their enistetice. The figure 
shows tht imnge of Antiomyia peshawarfntis Bi'.'ot, with much enlarged 
diagmms (if wing, antenna and log. The natural size of the image is in- 
diculed by the hair line. 

In Way ISitl Mr. \V. R. H. Merk, Depiity Couimi.^Bi.iner, Peshuwar, 
Au.,,.,..iofth,;)ou..«Wu.t. forwarded specimens of Carabid heetle 
which has l>e<'n identified a^ Cali/toma 
OTieiitale of Hope. This inpsct was said 
to have been observed in vast number 
in the Peshawar diBtrict feeding voraci- 
ously upon the young uufledtred locusts. 
The locust referred to is Jciiiiint» pere- 
grinnm Oliv. which has been doing so 
much dnmatie in Northern India during 
the last frw years. In a report, dated 
19th June l»fl], forwarded to tlie 
Mui'eiim by the Commissioner of 
Peshawar, Cajitain C. U, Parsons, 
writes ;.— 
" A blutik Uutlu, piuOiiUI)' tit llii: kiud Mr, Ucrk wut > Bpooiuidn of ta Ciikia.U:^ 
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attacked tliem with nvidity. Th»«e beetles neein to be bred out of the fseoes ?f the 
cattle, from wliicb nest they appear in great. niimberR after the dropping is a day or 
two old. The large nnmbers of transport animals w)iioh have recently passed throogh 
the district to t)ie Miranzai Expedition have caused the origin of large quantitiea of 
these beetles, uiid they w«re the locusts' most determined ioe" 

The figure shows the beetle natural size. 



In the Com pies Rend lis des Seances de la Soci^t^ de Biologie, Pnris. 

... 4,. . 9 th January 1n92, Mens. A. Ginrd ffives 

Fungoid locast disease. \ s t 1 -x # z ^- 

some account of a fungoid parasite Laenutatum 

aeridiorum, which has been found attacking the locust Acridinm (Schin^ 

toeerca) peregrinum Oliv. in Algeria. Mons. Ciiard writes that tliis fungus 

does so little harm t^ ilie locusts that it is quite useless to expect any 

practicnl result from attempts to spread the disease by artiHcial means. 

This conclusion is of interest in view of the suggestions that have been 

made on the subject of disseminating disease by artificial methods^ 

amongst the hordes of the same locust in India. 



A suggestion has been made that it miglit be worth while to attempt 

TroadlocuBt parasites for India. '^*»®- introduction into India of a beetle said 

to have been discovered bv Sir John Lubbock 
iu the Troad, when it was supposed to liave been very effectual in 
keeping down locusts by destroying their eggs. 

The insect referred to is no doubt the parasite exhibited by Sir John 
Lubbock at a meeting of the Entomological Society of London held on 
drd November 1880. This parasite wiis at first supposed to be tlie larva 
of a Cantharid beetle, but jifterwards proved (see Proc. Knt. See. 
London, 1881, pa^re xv) to be the larva of a two-winged fly, which seems 
to have very similar habits to thoee of the Jnt/iomj/ia pesAwareftsu Bigot, 
noticed on page. 34. Anthomyia pethwarensis already exists in vast 
numbers in Innia, so tlie place proposed to be filled by the introduction 
of the Troad species is already at least partly occupied ; besides this, 
however, if the Troad species were able to attack the Indian locust 
{Acridium peregrinum)^ it would, in all likelihood, have already found 
its way to India, for there is no geographical obstacle of suflicient 
magnitude to prevent the spreading of such an insect as the Troad locust 
fly from the Troad to the Punjab The locust, indeed, for whose de- 
struction it has been proposed to introduce the parasite, already ranges 
over most of the inteivening countries, and thus offers every facility for 
the purpose. 
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During tbe pnst year a very large number of reports, mnny of tlieiu ' 
^ . „, . illustratedby specimens, have been forwjirded 

to the luuian Museum from all parts of 
India, in connection with the locusts which have been so widely pre- 
valent. V»'ith a few unimportant exceptions, these locusts have ail be- 
longed to tbe species Acridium peregrinum Oliv., which is the chief 
nii«»:ratory locust of the whole of Northern Africa and South- Eastern 
Asia. In the early part of 1891 a detailed report was issued, in which 
the information collected on the subject of this insect was brought down 
to the 1st December 1890. The present number of the iN'o^<?* contains 
what has since been ascertained on the sulgect of its prevalence in 
Northern Africa, Persia, and Turkish Arabia, also on the subject of 
the parasites, disease, and other natural enemies that attack it. The 
reports relating to its presence in India are so numerous that they will 
take some time to arrange. In the meanwhile we take the liberty to 
quote the following from Captain C. ti. Parson's interesting account 
of the invasion of the Kohat ciistriet, as it is very typical of what 
occurred elsewhere.' This report is dated 19lh June 1891. It was for- 
wunled to the Museum by the Commissioner and Superintendent of the 
Peshawar Division : — 

** There has been immenHp opportunity for observing locusts in the Kohnt dii«triot 
for about the middle of April the plains of the Kohat TaliBil uecanie iilive with joun^; 
onett of the Peretcrinuui species which marched down from egg-beds wliich principally 
lay beyond the border in the lower part ot'thi* hills. Great ellortH were made to drive 
these larvseinto trenches, >ind enormous numbers were destroyed by mere buriHl in thi« 
way, but the iLsects were too ninnerouH for a thinly populated district to cope with, 
and they began to appear from till siden. As they got bigf^er and developed into the 
KtM(;e (bright yellow green) antecedent to tiedging, vast armien marched directly upon 
the well wooded station of Kohat. They invaded every quarter of it. 1 bey crossed 
the roads resolutely, swam the water-courses, climbed the walls, filled the coinpoundst 
and scaled the trees, palin<;s,. walls of houses, and telef^raph poles There was no nook 
or comer thnt was not ulive with these hoppers, and wherever vegetation was^thiok it 
was seething with them. In a veiy lew da)8 the trees be^au to thin, and in ten days 
there were no leaves left anywhere. The station had all the appearance of winter. 
The gardens were stripped clean, rose bushes, vines, flowers, and every kind of plant 
being devoured wholesale. Trees with soft t)ark, and supple bushes, were so damaged 
that their stems and boughs were skinned. The only tree which the hoppers dir«liked for 
food was the '* HaUain " or Persiau lilac, and these trees have alone remained green, and 
for some reason the only flower they eschewed was tlie larkspur. Whether all the trees 
and bushe:* will recover or not is a matter of uunjecture, but the Shisham and Mulberry' 
trees and others are beginning ugaiu to shoot. 1 saw several Farash (Tamarisk) trees 
with their trunks red and raw from base t3 top where they hsd been stripped of bark. 
By the way the hoppers swarmed up and remained packed on the telegraph poiss; they 
appeared to attempt to eat even their dry wood. The station exhaled the most offen- 
sive odours, for dead or alive the masses of insects stunk. Many of them entered the 
houses and ate holes in curtains and hangings. It was impossible to keep the rooms 
free of taem. By congregating in one place in this way they they laid themcelvos 
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- <ipeB tf» iwmn t Mg doitnidacm. As viidi a* ^)0 «iaiind» fif ibern 'vpoy cciOecsed mad 
\mw&. is <Kfe djtj. mtid frcBx cbij tite ^ts^raecttm aidoii»1<^ t,o liDndrfidit of iDa.i]nd«i> 
Bcarir aJl tbe imdetsiiied ciUien* laiMiurcid, inr ODe mpw wto^ frlr^n f^r %mK^ mmxnd 
««i|;bad. llMr txv«GifS •.kou aY*d tbe kor* <if tW W^ Uic'u Scbixtl, wfrr <>itr«<7Ma la 
deitT«>Tiiig litem. l^»eiT ofHecnScm vms c«t fdiopW, ss tbf'T o(>B)d 1* Miiikcii ttE" ti>^ -uvf* 
br tlnrnffaad* iiiioiii»«*t#'lM'lfl Wow, Fcmr idcti ocmld ccJWt a ina.i<i>d lu Tfnr- IStile 
tittle. TLet* were il>rt<e weirli^ fCtKticvm ««taUMdi«^ and i}if I^i>tridt Fi:t>qs m-«» 
f reelj di»vn a}oa. Same 40 pud I»b«»iiivTR wtre flniwiAnied f«ir ^jieciiJ Qe».tnM-:i**i 
in difficult pb<«». but ibe paid l»bc»uppT, Knleiv waicbt^dtbe whi^ qmt ante, oni.Trt,ti; 
himself witb rw^j driiii:g the ijiMxlf aJw^it 3i»rtf«<» of kiSin^ 'them «itVj ii,. fiaiL 
On the energrj of ilr. Ciumcm, ti»e Aatdstast Cair.mis*^oiMT, «ioniidfd }.t lali«idar 
Abdul Qujoin. tbe soooeas of tbe operaiiciiDf depended. BoUi tb<-*<e <iffir!f*]> woi^«« 
with a will. 3Ir. Caaoo tipi^t nerorjj d^y in trrin^ to Kire tbe mianciiitJ sr^rdt-n bv 
himself cetting an exam]le in msnTxa] liibcinr. Owinp tt» iW enerrv and iIh- Tiii».ilQ«r«' 
the destnicti4>n was tctt wbolw«ic. Aft^ ten d*jis tbr uiijciritj ci the bnrjisn 
moulted their skins, aud after wjiitinc to put strt-iiglL of winor, bj uep-ees ibt whtde trf 
them left the »latk«ii. where in auj ca»«e liiere w»* n(» fc»c»Q Irft for ihern. 

*- As to the time locuaU bj ihfir e^:^ tliert is £Te»t room fij- c. .1 3«t: urf . Ai tii^ 
preicttt aMDCwt (or at a»j rale to wkLin the la*$ few dav*) is the weKtnr pciiiioii of the 
iSistrket th« ArrUimm fternprimmm was obtainiible in ererv phaneof devt-l jant-jji from 
tJbr *^fit Uj> lie f ii]]T-AHai«od iu«B6L The piXK^es^ of e<r«:.l*uiJjm li^t- iherc^«a« 
uvathun^ frtii the W-jduain^ «f April to tl»e liegrinning of June in a Mart of csountiy 
mA^^ liit <ite*i*« wf faieraiion anij eajMS a fcli^Lt chsi ge of ciimaie. li niaj br 
5ilac ^rt- jp«»i««: i«f ii^if i*oot>nxiU for ti.i^ difrcrt-jajcj, e^-^s in i nu other ta.kinc 
it%n..p^ V i»«rttJi ur tiuri«r iwd hfcter. A FiusiiciiU C (uuniisf xmer> fajtsalaT of -^8*^ ««•#; 
:»ii«< ;i Ui;? j» -inr irt-ipgaJLca^ month of the f unjab kcnst, hot 1 don't tliink tlii^ oaii l« 
SUMriaifct. Ht M iiiu?* Ul-el;, as Jt- CkAes states, that Ancmst, So;»trtnW, «nd Oetolior 
tu% •';i*^ tumrtin^ J»9 *wUr «ifiOimd laving 1 do j»ot liduk the reoenTlT dad^d iiti«eca»i]ii»w 
f-jijit^r «v»»»iK wjl. ntv iwr «ume titue. It slumld be ecrious to see when titenexi Kwnrma 
i^ iaf *«r v'il ti^tyt'W 111 tiii»di»*'t>iet (for lite out» nov ai>jiearii):r n)n«4 be httt oiH-«i of 
tl»*: Apri o* ty^iiff^ nn^^. If tl»e hirrje app^^r acadu during iLi* aiiTun.n, it will i« 
cieMi* thsd ^llMait Hf« wi'uoul di*ui«t tvo iMrin;: iM'a*M»n<s iu this qtmrttr. 

'' 1*W tiwsiviw i€ lootiai« w«ire birdf. bt»eftle«>. at^d do^ ai.d th^* IdeDftts aW prin-ed 
ttputi oim; anotkMfr. bird* did them Terr little djimnse. onlr attMekiiij^ th«n 
oooaMiimiillr. Faiial d4*]C« devoured liopfen with rrluKh. A bUck lioetle. pr<»hal»}v of 
ti*e kiud Mr. M«rk iMTUt a*«p««itueu of to Catleutta. attneked H em with aridiij, Tiiei« 
U)*4h9» iiH«tu to be br*^ out oi tW fasetK of the estile, from wh^cb n««t tbej a}ii«}ir iti 
l^reat numU^« after the dropping i» a d«r or two «'ld- Ihe hirge aamberf; <if tnaifc- 
port mriiufU which i ave moeutlv ^faMted through tW dii^tnet U* the llinnzai £xfied>« 
'ion iiate «»uMMi the oii^iu of lar>:e quatitjiie* of these beetles. a»d ther w«*re tike 
ioeui»t»' iiiOtft dHenuii^ foe. When the hopf«er ha*> just mculted bis skin he i^^ for 
NOUMf tMur* a u.ot(t lie)pW»» or*«t ur**, ^ud in thi« •'tate i^ often made s prej of bv active 
liopp^-r^ still ui)!l«d/*'d. lieiu^ ik> eotouuolo;:!*!, I offer tbe remarks ab(»nt the 8|rfloi. 
lueos I Mibd ttlUi diftidHEkoe, but nn v ot»ti!riUution of jtjfoniiaiion is of value in Odiinao- 
lioii with an iuiieot of whieh the U^l iu!orui«d kuo» verr little." 

mr 

III the spricig an 1 earlv summer of 1*591 the wbnle of Noi-tlieru 

Locui44Hij ^oliheru Africa. . . ^,,. „,. -^-c-cie^ 

Ar,ndum per^fjnnMM Oliv. J hi«> locust funlike 
tbe iiiW'ci wbicli proved iignri^.M*: ji, Aij^wa in the v«irg 18b7.S9) if:tlif» 
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one winch lias been destructive during the pnst few yenrs in India, so 
the history ol the invasion and the measures taken to com)>at it in Africa 
are of particular interest. Besides being destructive in India, Acridinm 
peregrinum has been very prevalent, during the past few years, in 
Baluchistan, Persia^ and along the Red Sea coasts, and the invasion 
of North Africa shows that the unusual niultipliention of the species has 
not been confined to those of its breeding grounds which lie in Sonth- 
Eastern Asia. 

Acridium peregrinum has long been known to breed in the Sahara 
desert, and every few years it invades the cultivated land to the north,. 
Algeria in particular is so subject to invasion from this species that a 
regular system of combating it has had to lie inaugurated by the French 
Government. In the present year Tunis and Ecypt seem to have been 
the chief sufferers. Algeria and Morocco, however, have also been 
invaded, while Tripoli has escaped. 

Some excellent reports have been most eourteously fm*nished, through 
the Government of India, by the British Consuls in Tunis, Algeria, 
Tripoli, and £gy pt. In the cases of Tunis, and Algeria, the insect is 
specifically identified in the reports as belon«»irg to the species Aeridinm 
peregrinum : in the case of Egypt it is referred to as Acridinm migraforiuttt^ 
but as the specimens that have been picked up and sent to the Indian 
Museum by passing ships in the Hed Sea, have invariably belonged to the 
^\>QQ\e9 Acridinm peregrinum, vi\\\t:\\ has also been received from Persia and 
Baluchistan, it will probably be found that the locust which has invaded 
lilgypt is the one so universally prevalent both to the east and also to 
the west of that country. 

The historv of the invasion of Northern Africa in 1891 has been 
very similar to that of previous invasions of the sanje region by this 
l«*cust. The chief flights arrived in the spring from the direction of the 
Sahara desert, and laid ejrgs which hatched in the early summer. The 
young locusts, which emerged from these eggs, acquired wings by the 
middle of the summer, and by tlie latter part of the summer seem to 
have nearly completely disappeared. A good deal of damage was dene 
to the crops in Egypt, Tunis, and Algeria, and most energetic measures 
seem to have i>een organized by the respective Governments for combat- 
ing the pest, the result being on all hands admittt^d to have been very 
succe£;sful. The methods adopted seem to have been very similar to 
those used in India. They consisted chiefly in destroying the >oung 
locusts by driving them into pits or lines of fire, in frightening the 
winged flights ofE the crops, and in collecting the eggs. Of these 
measures the destruction of the young wingless locusts appears to have 
been the most generally successful. In Tunis a new agent that seems to 
have been very useful, both in destroying the young locu&ts and also in 
lessening the terrible smell which arises from their dead bodies was 
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er«O0ote oil. This Riibstuiice, which is known as *' Huile loiirde/' is de- 
•eribetl as a pn»diict obtained by distilling coal tar : 20^000 kilos, of it were 
obtained from Oran, where the invention oriirinated, for employment 
in places where f!iel was scarce^ but the destructive effects of the liqaid, 
combined with its antiseptic properties, caused it to be universally pre- 
ferred in Tunis t<> the former system of burning or crushing the locusts. 
The liquid costs from 11 to IS francs per 100 kilos. It is mixed with 
one-and-a-half times its bulk of water, and is useil both for sprinkling 
over small clusters of locusts in the morning and evening when they 
are banded together, and also for pouring over the masses of locusts tliat 
are collected in trap-^. 

The chief reports that have l>eeu furnished on the subject of Iccnst 
in Northern Africa arc as follows : — 

(i) A report by Mr. Drummond Hay, on the met^hods adopted ii 
Tunis for destroying locusts, originally published in the Miseellaneou 
Series, 189 1 , of Her Majesty's Foreign Ollice in London. This report ha 
been reprinted in Volume II, No. 5 of these Note*. 

(ii) A report on the incnrsi'U of locusts in Kgypt in 1891, b 
Mr. Williamson Wallace of the Tewfikieh College of Agriculture a 
Ghizeh. In Egypt the flights appeared in the middle of April iSS 
along the western border of Kgypt, extending from Minieh in tl 
soAith to the Mediterranean on the north. They appeared to come fro 
the west, that is, from the direction of the Saiiara desert, which has Ion 
been known as the home of Acriftium peregrinnm. They coupled as sck 
as they arrived, and a few days afterwards tliey began laying their eg| 
in th^ ground. The ejigs hatched three weeks after they were laid, ai 
by the middle of May the ground was covered with young wingle 
locusts. These young locusts became full grown and acquired wings 
the latter part of June. 

The following extract, taken from Mr. Williamson Wallace's repoi 
shows the measures that were taken in £gypt to cope with the pest : - 

" When the looasts appeared in Kgypt no very decided effort was made to destv 
ibem. Oooiipied at this period in reproducing their species, the locusts had done ooi 
paratively little dnmage to the crops. When, however, it was realized tluit they hi 
iiCtuallj bred in the country, and that. Egypt was face to face with what uii&rht ncx 
develope into a niitional calamity, a tnont energetic effort was made to get rid of tl 
plngue. Ordert* were iftsued from the Ministry of the interior to the Moodeers, poin 
ing out the gravity of the situation and instructing them to use every means in the 
power for the destruction of the locusts. All available Inspet^tors were denpatohed 
the provinces to asniitt the Moodeers. while officials were drawn from other depai 
ments and charged with this special work. By this time, namelN', the loth of Ma 
the locuHt 1 ad sprenjl to every province of Lower £gypt, except Dakuhlieh, Menoufie 
and Gharbieh Wine the m«*Rt affected. It was found that the e^^s had been principal 
deposited on the ^and inlands along the course of the western branch of the Nil 
and in the co*t<>n fifldn. In the fielJs ocoui>ied bv the winter crops, principally whfft 
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barley, bennn, and olovi-r, RCairoely any e;rg>« were to be found ; the groand at iho time 
being too bjnd and dry to be pierod by the ovipo>iior8 of the locusts. Ihis restriction 
of the infected area was of the jrreatest po8>ible advantage. The cotton fields were 
oonip.iratively empty; the young cotton pbuiU gave liltle cover to the locusti*, and 
causfd little or no obsiriiction to the operations, i^ej^ides tliis, the proprietor of a 
ot'tton fifld at once reported the presence of locusts, fiince immediate action could alone 
save his crop. . 

*'The most simple methods of destruction were found to be the most effectaalj such 
aM making; long dry trenches 30 to 40 centimetres deep and 25 to 30 wide near to the 
young broods. Into the^^e trenches the locusts were driven by bands of men and child- 
1 en, often numbering several hundreds, each armed with a palm branch. The men 
wliose duty it was to dig the trenches then lined themselves along the further side of 
the trench, upon which the earth was thrown to prevent any locusts from escapin*;. 
When the locusts were driven into the ditch, the loose earth was at once pulled in by the 
band of people who had driven them, and trampled down iinnly, so that none escaped. 
These methods proved very successful for the first three weeks, while the locusts were 
comparatively small, and before they had power to jump out of the ditches. At this 
stage, therefore, the ditch system became less uneful, the locusts being now loo wary 
to be driven easily into the trenches ; and the con«»equent necessitated deepening <»f 
the trenches materially increased the cost of operations. It whs found that when 
locusts were disturbed on open ground, such as a cotton field, they would go easily into 
any cover that whs within reach, and remain there. Advantage was taken of this, and 
whatever available dry material there was in the neighbourhood was biken and spread 
in patches of several metres in diameter, or in long wide strips. The locusts were 
then driven into this ambush and suiTOunded by the oeople, who simultaneouHly fiied 
the patch all round, resulting in the complete destruction of the locusts. The dry 
stalks of maize were plentiful in the country, and made excellent fuel for this purpo^e. 
These were the two effectual means by which the locusts were destroy ed in Kgypt 
within the space of six weeks. Few of the young ones ever got their permanent win^s, 
and these few were speedily picked up by birds, the common crow positively. feasting 
on them. 

''Other means were tried, such as flooding; the fields where eggs had been found, 
hut this only retarded the hatching for a few days and destroyed the crops. The lo- 
cust has considerable swimming powers, and will cross a wide canal if pushed to it. 
The fellah was very dif>posed to beat the locusts with his palm branch, instead of driv- 
ing them forward to the ditch, which often resulted in the greater part of the swarm 
turning and escaping behind the line of beaters. The screen and trap system of 
Cyprus was tried with considerable care on the Tewfikien canal, the traps in this trial 
bein^ lined with bricks. I rode over the ground a week later and found few locusts in 
those pits, many of which were empty ; while quantities of locusts had been destroyed 
by the methods I have described. Short screens erected immediately in front of lo- 
custs are of no practical use, as the locusts are ditficult to drive on to them, and the 
erecting of the screens has a tendency to frighten the locusts and to cause them to 
change their line of march. This system is only useful where locusts are known to 
exist on waste lands, and several miles of screens are erected along the ed;:e of the 
cultivated lands, and thus arrent the mitaral march of the locusts. If they arn to be 
attacked while they are yet small, and on their own breeding ground, as they must be, 
in Egypt, this system is too cumbrous for practical working purposes ; and the money 
that would provide the screens is better spent in paying the people for destroying the 
locusts, and with methods invidving no initial outlay whatever. 

*' Anuihei trap and screen system, invented by Mr. Van l.ennup. was Iritd i.n the 
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Naburieh fAnaL Tliin iron sheets took the place of esnvss, and if it were not for the 
Jl^reater initial cost and heavier weight, this system is much superior to the Cyprus plan. 
** Locusts may also be gatherfd by the hnnd for two lioun in the early morning 
and for an boar after sum^et. This semi-dormiint condition might in future be taken 
greater advantage off by gathering many of them before they deposit their eggn. 
(loYertiment did offer two piastres per oke for locusts, hut tlie people did not seem to 
realise that they would be pnid until most oC tbe eg^ were deposited. Two piastres 
an oke is a soflBcient price to pay ; and in futnre it would be well for the Moodeem to 
order out the people at once, whether they wish to come or not, and pay them for the 
qosntity of loeoMs ^rathered at the end of the day. A few days delay may be fntal to 
thenuceess of this method. The eollictin>; of egg>* was a failure. Two piasti^s per 
oke was likewise offered for e^tfs, but the impossibility of trstherin^ them wan 8o<ui 
apparent ; the ejrgs were imbedded in the ground, and the dii;j;ing of them up had the 
effect only of di»tribating them with the soil, which, moreover, in n<»\vi8e affected 
their fertility. Only the eggs that were exposed oii the surface of the soil were 
destroyed by the san scorching them np. I experimented with locusts' egirs as to the 
depth at which the young locust could come up thrnu;;h the soil if the egp< were buried 
without the exit hole natuial'.y left by tbe female locust. I found that at a depth of 
ten centimetres, all found their way to the Kurfnce ; at twelve contimetrei*, about half 
came up ; at fifteen centimetres, none of them came throu^^h. 

** If the land was unoccupied, as it generally was not, p1ou$;hing wou*«d havo the 
effect of destroying some of the eggs, either by burying or by expo^lDg tliem on the 
»>urface. No sutinfactory meauK was found of dextroving the eggs. 

''Hmall itassing flights of locunts are frequently heaixL of in some parts of Egypt, 
hut give no great caui^e for alarm ; they have lately been reported at Suakim and at 
Wady Haifa. 

'* Forty years ago the h>custs stayed and bred in the country in great numbers, and 
were exterminated by the people in much the same manner as thi^i year. In the 
present year, pmciically no damaire was done to the crops. Where the leaven were 
ealeii off the young cotton plants, they sprouted a>;ain almost immediately, and became 
bigg«r trees than they would have been, but bearing a smaller amount of cotton." 

(iii) The Confular report for tbe y(>ar 1890, on the agriculture of 
K\[ft*r\\Xf by Cuiiful General Playfuir, pul>lished as No. 854 of Her 
Ma|i;Nty*» Foreiffii Office ill Lotrlon; also a Ietter> dated 30tli October 
IH91,byMr. Plnyfair, forwarded thrnu{:h the Government <>f Indiu;and 
an a<'<!ount whieh tt|»i>ear«fd in the Vail^ Telf^gropA, 

III the middle of December 1890 fli^^hts of Acndinm peregrinum 
tnmx the iMiuth*w«»t wore noticed in several cases in the extreme south 
of Aljferia. On 19th March 1H91 again Mr. Plavfair wrote— "The 
orictkeln aril u|)p<«arin|f in various parts of the colony, but especially in 
thit dit|Hirtm<thi of Oran^und the Prefiots are busy organising means of 
ditftfUCMt. Th«i Oov(9rnor'(]cnerHl has made an urgent appeal for a sup- 
plt*mf<ntary or^dit of ftod^OOO fnino** for each department. The admin- 
iatration seitma to \m doini^all that is humanly p(»8sible, but so widespread 
in Ihtf ttvil ilnit it In doubtful whether they will he able to cope with it." 
On .101 h Octobitr I HIM, however. Mr. Pluyfair wrot^ that the result of the 
ettinpaiy^n wn^ftid auuihNt tin* IneuNts had been sonucessful that but little 
injury \\w\ been<loni« to the uropa, 
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According to an account of the locusts' invasion in A1<^ena, published 
in the Dail^ Telegraph in the early |>artof June 1S91, reports of damage 
hy locusts were coming in daily from all parts of Algeria, and large 
flights were observed in the Mediterranean, 'I he mayors of the com- 
munes in Algeria were ofiering rewards at the rate of one franc for each 
50 lbs. of locusts destroyed. Ploughing had been resorte*! to for the 
destruction of the eggs, but vast numbers of wingle>'S larv» had never- 
theless emerged, and were doing great damage to the crops. The 
Cyprus scieen system was being very largely used for the destruction of 
these larva, and smoky fires were found to be the best means of 
preventing the winged flights from alighting on the crops. 

(iv) A letter, dated 8rd November 1^91, from the Consul General 
in Tripoli, forwarded through the Government of India, noticing that 
although Tunis, Algiers, and Morocco had suffered from locuhts, Tripoli 
had escaped. 

(v) A notice which appeared in the Board of Trade JonrniU, London, 
June 1891, p. 681, on the subject of locusts in Morocco. According 
to this notice, locusts were first reported in Morocco in the southern 
province of Soos in the end of October 1890. Thence they spread over 
the country, and in the spring began e^^t hiying, causing great anxiety 
for the spring crops. Damage also was done to green crops, and olive 
and almond trees were in many places stripped of their bark. No 
general measures were taken to deal with tlie lociists>, thongli vast 
numbers were collected and sold for food both to Jews and Moham- 
medans. The locusts were brought in from the country on camels in the 
form of " heaving sackfuls,'' of ruddy brown or greenish-yelhnv insects 
(the first colour in the autumn, the latter in the spring,. They were 
said to be first boiled in salt and water, and tiien fried or | arched. The 
same modus operandi was said to have been in voi:ue, according to old 
writers, early in the last century, and when properly preserved the 
'* Jeraad'' appear to have been looked upon as a convenient form of food 
for travellers to take with them on the road. 



The following report by Mr. W. Townley, on locusts in Persia, has 
T«^».f- :« p«.--. been furnished tlirouffh the Government of 

India by Her Majesty's Legation in Teheran. 
It will be interesting to ascertain the identity of the three species of 
locusts that are referred to in the report under the names of Jfesri, 
Daryaie, and Tauko, For this purpose it would be desirable to obtain 
representatives of each of the species for examination by some trained 
entomologist. Up to the present little ha<5 been ascerfaiupd upon this 
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Bul'ject bevixid the fuct tiiat lliu drstruclive nii<;r&tory Bpecii-s AcriiUniA 
peregrinum IB often pn-Viileiit along the snuttierti uoaste ol Pereia : — 

"There are no record" of any ilighlK of liicast* li&ving rome ■« farncirlh aa thi 
Trhemn diatriut. kut.it in reported from KerniAiiBbih ibit IocdrIr viiiit tlinl di^trid 
evrr; five sr ten jearK. and tliat TiiiitatiiinB ocuiuiciiuklly Iiats taken place in twi 
o<>n«eoiitLTe,veBis. 'Ihese tocuit Ti'-itation>' cuine from the Traki Arab, tliat in tnaiij 
fnim auch diitiiocii as Karkoot, SiiUimnnieh, and MoiuL There are thre« dislitid 
clasMi of locuat* which vi«it ihe Shiia^ di'-trict, and whioh lire cluitiiied as the Motri 
Daryaie, iind I'aakg. 'Ihe former always arrive from the din^'ion of Lnr and Sabeh 
iieHT the latter of nhich plaoei ihere iia nhiine anlled AIhiii Shah, where theiie loouati 
are said to come intii exiotem-e, Hod I'mni it hence, afier a fviryearR, when their number* 
liare invrensod, they advance a|<on Lnr Dunh nnd Fnan. Theae lucuati alwiiya travel 
from MUth to ncrth, and when they have ouce Irfi a plnee never return to it. Th< 
I^yaie locuxti alwava appear from lh« direction of Bandar Abbiia sod Buahire, heiiC 
their name of aea-lnuiisU. Tliey eat nothiii); hut the lenvea of trees. 1'he 2'anki 
locuKti have no nin>;i. They live longer t)>an the Atetri locuals, and their eiiateno 
uiiljr tFrmiuate* with the commencement of ivinter. 

" In tl'C potter purt* of the Kermanabah district loruala arrive about the end ol 
Miiruh, when ibe tielda iire gr^en, and at nnoe hel to nork to devour the yoiin^' vegeta. 
tion. Nftir Kerinani>hsh itaelt' tlie loenstn come out from under the KfO'U'd about tbt 
middle of May. In the tihinn district the date of thearrivnl of the hicuala iefiieij 
■8 b'ins early in MHri:h. In the K^-r'nanaliah diatriot ovipoaitian tiiket place in th< 
hotterregionaabr.ut theeiidaf MHy,and VI the colder pliicea about a mouth later 
The agg' are hatched in tho Shiruz diatrict enily in :tiHruli. 

" No reniediul mi'Sitaiea have been adi>pted in I'erKia, either by the Govemmeul 
or ihe peopli', for tbe eiterminntion of locust«, though in Turkey tlie HdiiierH are Kouft 
tiinea ordiTrd to a^'siat to aweep up the lnouala in the early morning wh'-n they are b» 
numbed <vitii cold, and to throw them into holes du^ in the ground which are lobi^i 
quently filled in with earth ; and al«o in that country locnato' egea are puri'haaed frun 
the pea>aiitii, and tbe prc^reaa of the ravag^ea of the pest is thua lai^lr arrekt«d. 

" Loouata and their ogg* are, however, Un:e1y deatinyed by the following £odi 
natiiial cauaea : (1) rain during the hot seaxo-m i |2) want of rain in winter; (3) the 
fact that after a few yeara Ibey cannot lay eifgx, and the )f eiierution or the specief thai 
cornea to an end ; and (4) eicea>ive cold ; anow i>r hull kill the ioarcts iheitiaelveK il 
they are not grown up auflicieiitlv to Kland rlimatio cliangea. 'Ihe followio'; populai 
legend may aUopnint to the Htailln); aa being a natural destroyer of the locuKt^. II 
ia laid that there ia a aprin^ at Caavin, called Cbe-hmeh-i-Sar or tho ^larlin|['i 
apring, and thnt if water ii" lTOuj;ht from this "priuK and upriohled with certain 
ceremoniet on the ground n-liicli ia infesled with this peat, lar^e iiuinbem of alarlingi 
appear and devour the Incusta, thus preventii>g fuither devaalation of the crops. 

" The egg* of locu'ti are de^'Oxited at the foot of mountains or in hard plaoea, and 
for 40 dajB after hatchings they ara not provided nith ninsta, and confequeiLtly cannol 
move about ea.ily trcm place to place, but at tlie end oF that period iheir wings grow 
and tbey let ot! on their Sight, laying waate tbe Selda which they pasa in their way, 
Locuste liie for 120 days, and during this short period of eiialence they lay epgr thr.( 
iime*. Ovipaaition commencea when they uve BU d«y8 old, and is repeated twice lunre, 
wiihuniniervulodOdav.each time, at the end of whith three ovip.,8iii..ns the* 
have reechedanageof llOdaya, iind then aftera further interval of iO davs Ihev 
die. Kachlocoht bye90egs:athellr«t time. TOtlewMond, and ;0 the third. The 
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locusts wbich are the results of the first ovipOiiition are hirger than thaie uf the 
second, and thoi>e of the second ovipositioii are Ur^rer than those of the third. The 
abore details as to the period of the existence and oviposition of locusts refer tu those 
which are classified in Southern Persia under the name Me$ri (Egyptian). 

TeHBBAN ; "> (Sd.) WaLTBB ToifNLBY," 

Ihe 19th December 1681. i 



The following notes on tlie locusts wliich have proved destructive in 
LocusU in Turkish Arabia. '^'^^kkh Arabia are of interest, as AcruUum 

peregrinum (the migratory locust of North- 
Western India) seems to be the insect which is chiefly complained of. 

According to a report by C. C. Metaxas, published in the Bevue des 
Sciences I^uluTelU AjdiqnSes^ b7, No. 12, June 1890, pages 58i to 
590, reviewed in Insect Life, Volume III, page 172. Jcridium 
peregrinum did much damage in the province of Mesopotamia in 
Turkish Arabia between the years 18b4 and 1889, fresh swarms con- 
stantly invading tlie province in. April from the south-east (i.^.. South- 
ern Persia or Baluchistan). The early part of the winter of l88iS-89 
was an unusually mild one. The eggs hatched in January and the 
young locusts were killed by frosts in February, and it is supposed 
that the pame conditions prevailed further eastwards, as there were no 
fresh invading swnrms in the spring of 1889. A tax of 25 kilograms 
egg of capsules, to be delivered each winter, was imposed by the Turkish 
Government on each person in the cities, and for every plow in the 
country there was a similar tax of 50 kilograms. The result of these 
measures was that a large number of eggs were collected, and this, in 
conjunction with the frost in February, the failure of the spring rains 
which are considered essential to the hatching of the eggs, and the 
absence of fresh invading swarms from the south-east, resulted for the 
time in the cessation of the locust plague. 

According to a report furnished through the Government of India 
from the British Residency in Baghdad, this locality is subject to 
invasion from two distinct species of locusts, the one coming from the 
district of Kerkook on the north, and the other from the direction of tiie 
Arabian deserts to the south. The following extracts from the Resi- 
dency diaries are valuable as showing the nature and extent of the 
invasions : — 

" 19th March 1886. — The liOcal GoTernmeiit is making strenuous exertions a<;ainst 
the locusts whowe eggs thesuiiouiiding country is suppoicd to he full of. Yesterday 
both His Excellency the Wali and His Excellency the Commander-in-Chief, encamped 
outside the town to superintend the work of seaixshing for eggs by detachments of 
soldiers. The young locustH are taken out of the ground in numbers: and in their 
present stage are small black wriggling cresitures, tiomething like spiders. 
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'* UfJik Map ISHH. — For ftome time ytmi the looisU hare (vhile not dtinitiuliin*^ in 
fiiinil;#!tii rMiUfde) boen invnding the town, spoiling gardens, and entering the houses. 
ir)i#!r#s thf'y have proved equitllj annojing to the inmates and dtistniciire to household 

"///A «/mii# /^M.— The loeiiftn hiiTe now quite diaapp««red. 1*he general bflief 
in ihnl, hHvinf; laid their egtcs, th«*j have di«*d, hut it u noteworthy that no dead 
Umimiii are i^ver Men on tiie ground. Thin «ugge»t8 the pcwxibilitj uf their having hoi 
olf to new |iaiitureii, though it would be diflicult fur them to du so and etfca]»e 
ohiNfrvatioii. 

" nth AjfTtl 1801, — L'lcniita have now appear*^ ~not from the skies, whi<-h is 
hardly ever the way «if it in Irnk, bnt from the ground, where their Hpawn has been 
hurird, aqd mjria4li of them are now preying on the half-^rown wheat and bairlej. 

** UUlh April IHUl.'^ The notable feature of the week is the rise (»f 40 (lerrent. in the 
prioe of whoat, owing to the extensive losses inflicted by the locusts in all the country 
rotifid |)aghdad/' 

A v«ry complete and interesting series of reports by Mr. 6. F. Playfair^ 

on tlie results of experiments conducted in 
Huipliur vtnui rod iplder. ,, , . , i • . j? ^i i i ^ x 

Cuchar upon the subject of the sulphur trt*at- 

nunit for rod Hpider, have been furnished by Messrs. Barry & Co. Five 
t<iu» of roliiiHl flowers of sulphur were sent up to the garden for applica- 
tion tts a remedy ugain^t red spider {Tetranychus biocutatus W.M.), which 
ii« onf« of the tcu planters' most inveterate enemies. 'Ihe sulphur was 
upplitnl over an im*a of l(is acreSjand the results appear to be so success- 
ful Unit tlio treatment seems likely to prove of the very graatest value. 

The nioiliod udopttnl was to put the sulphur into bags made of loose 

wovttn oloth tiud sprinkle the tea bushes by simply shaking these bags 

ovor them. In voroe eases the bushes were first splashed with water, 

but ill localities where water was not easily obtainable the sulphur was 

appIiiHl without any previouft watering. The sulphur was found to 

adlt«iH« fairly woll» even on dry bushes, in spite of the hit;h wiud which 

hU'w UUh at the time that the sulphuring was going on and afterwards. 

Tln> avorngi* eoat of the treatment has been estimated by Mr. Playfair at 

HSi |H!T aorts iuoludiug the price and freight of the sulphur and the 

tHint of application* The aulphur was applied in the first instance at the 

rat^ of out huudi^weight to the acre, but a large area was afterwards 

»ul)>)uirtHi at the rate of two hundredweight to three acres, and ar. 

«xp«»iiui«»nt wa» made over eleven acres of sprinkling a mixture of one 

1^1 1 \xr sulphur with two parts of sifted hme. The last application does 

not api^r to hav^^ Ueu so successful as the undiluted sulphur. Besides 

d^tn^yiiiK- tK<^ itKl spider mivit offeotively, Mr. Playfair is of opinion 

that \\\i^ •ulpUut in^tuient is also useful against the mosquito blight 

yHti^U4 <V#Viwa Moorv), which is perhaps an even more destracrive 

h>*l lUii v^ itpider. ir|H.tt this iH>i«t it will be useful to make further 

clvwMrvativ^w^ as uutiH^ (sueh as red spider) aie the only pest against which 
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sulpliur seems to have hitherto been successfully used in other parts of 
the world.* 

14th March 1892.^** I am takinjj advantage of the prenent Lot weather to apply 
the Rulphur as advised by Mr. ChriiitiBOii, who makes a point of putting it on during 
times of bright sunshine. 1 find the quantity used is exactly one owt. to the acre, 
and cost of application Bl-6. Up to date 1 have salphared60 acres, and will ke«*p on 
as long as the sulphur lasts, or the drought continues. I have given up my original 
intention oi' applying half now, and the balance when red spider becomes active, as 1 
find in placet* a good deal of blight is already visible, and I am hopeful that the 
sulphur will stamp it out before the insect has time to propagate. Some experiments 
with the mosquito ityelf tend to show that it dies if lightly dusted with the sulphur." 
25th March 1892, ~ " Red spider began to show itself nil over the early pruned 
sections, but I applied the sulphur as fast as I could, and whenever the application 
was made not a trace of spider remains. Altogether 138 acres have been sulphured 
with the 5 tons sent up. The sulphuring has been most carefully done, either a Babu 
or Mr. Burns being in constant attendance, and as far as can be judged at this early 
stage the experiment is likely to be a very remunerative one. Whether or not the 
spider will come back remains to be seen, but at the present moment I can guutmutee 
there is not a single affected bush over the whole 138 acres." 

13th April 1892.— '*The drought still continues, only *86 inches of rain having 
fallen in April, the total to date since the Ist January being 4*05 inches. Motwith- 
standing, Bundookmara js looking Tery well and would flush at once with rain. The 
great heat and dryness of the soil have brought on some red spider, but not much, as 
the early pruned sections were all sulphured, and the Inter pruned have not yet sufficient 
folia>;e to make red spider harmful. It is gratifying to observe that not a single 
plant over the sulphured area shows the slightest sign of red spider, and blight which 
iiud appeared with the first growth has also entirely disappeared. I believe that in 
dealing with the one diseaHe, we have also dealt with the other, and that the early 
part of the season will be free from blight." 

18ih April 1892. — ** There have been no ohai-gcs in connection with the sulphur, 
it having been brought up to the garden by my own boats. From the invoice, and 
estimating for freight, I make out the five tous have cost approximately B900 and 
applied to the bushes about B8-4 per acre. A very small increase ia yield will cover 
the expense, and I am hopeful, from the look of the sulphured sections, of proving to 
you that the money has been well spent. You mu8t not expect to see any very start* 
ling incr^Hse in outturn in consequence of the sulphuring, as I have naturally treated 
those Hats which are the poorest and most in want of encouragement, but if by doing 
away with npider and possibly bli«;ht, I can in time bring thesd flats from poor to g(»od ; 
the gain will be great indeed. At the present moment I believe that the appliciition 
of sulphur will result in an increase of a maund of tea per acre ; it certainly will bts so 
if blight is mitigated as well. 

•' I have written out extiacts from my diary giving you full particulars respecting 



1 It inny bo noticed that washes made u( soap and lalphur combined have been recommended both 
in the United Sutes and in England for use SRainst mites like the r«d tpider. The wssh is sprajred on to 
the plants bj means of a force pump fitted with a nossle to gire a very finely divided spray. This 
method of applying the snlphnr may possibly prove cheaper and more effectual than dusting it on to th o 
leaves, though Mr. Playfair's experiments with sulphur in powder srem so successful as to leave little to be 
desired. Compounds of soft soap and sulphur can now be purchased in England ready made, so as 
only to require the addition of water. In her fifteenth annual report on Injurious Ins«cU, Misi 
Orraerod mentions the Chiswiuli Soap Co., of Cbiswiclc, England, as a firm from wliicb the mixture 
can be procured. 
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the way the sulplinr was applied, the state of the husihes hefore. and the immediate 
result after application. It will be interesting to compare thin reptirt with snbeequent 
ones which I will i«end from time to time in the same form." 

Abstract of Diary. — "The treatment wasbegun on 7th March 1892 and completed 
on 2l8t of the »ame month. Sixty acres were treated at the rate of one hundred- 
weight to tlie acre, which gave a very sufficient sprinkling, tiixty-seven acres at the 
rate of two liundred weight to three acres, wliile eleven ncres were treated with a 
mixture of one part of sulphur to two parts of sifted lime. The tea that wa^ tieat«-d whs 
of the " China " variety.' The bushes were rather below than above the medium vize. 
They had not put out much growth owing to the drought. Red spider had appeared, and 
careful examination showed that it was present in many places. The bpplicaiion of 
the sulphur was made through tnarkin cloth by simply shaking the bag over the bu»h. 
Where water wns available the bushes were first splashed with water, but over a consi- 
derable area the application \va« made without previous watering. The sulphur adhered 
lairly well even on dry bushes, in spite of the high wind which blew both at the time 
that the treatment was going on and afterwards. The average cost of applying the 
sulphur was about Bl-4-9 i)er acre, including the purchase hoth of the cloth and also of 
the kulcies for watering. As far as could be made ovX^ provided the sun was strong^ 
bushes powdered in the morning had all the red spider killed by evening. After su.- 
phuring the bushes were examined dail\% but the only bushes on which red spider 
could be found were one or two, which had been treated with the mixture of lime and 
sulphur; even herci however, very careful search was required to find live insects. On 
lf5th April it was noted that red spider was to be seen in all parts of the garden except 
th«» sulphured urea, while neighbouring gardens were very much affected by it. The 
sulphured area was the lirst pruned and, should, under ordinary circuniRtances, have been 
th#! most affei'ted. With regard to the efiFect of the sulphur treatment on mosquito 
hliKht, sonis mosquito blight infeects were caught and experimented with on 23rd 
M at ch. When sulph ur was powdered on to them it adhered to the hairy pans of the l^xly 
and hg« lo a Cfinstderahle extent, but the insects did not die at once, though putting 
\\mm in this state under a glass in the sun wait fatal to them. After applying the 
siilphut all »igns of bligbt dinappeaied, cart-fnl search not revealing a single puncured 
»ho«/t. It must Ua/lded that little blight could be found on other parts of the garden 
but th« ^ai« which had been treated with sulphur were always the ones to be first 

Oih Mtfji/ IHUii,*^** I have no objection whatever to Mr. Cotes making use of any 
\ut*nutiti^m h* tutiy hav<* derived from my wriiingi», and will be glad to supply him 
wjili U$$iU»fi fiz/Us from \\\m to time. I strongly oigect however to trying Mr. Cotes' 
•«Vj(«i#<i4/o i»t^/ut sMli/htirsoap instead of the pure sulphur (except as a supplementary 

Vtl^HM4thi) i^H this ri'HNOII. 

" Tli* nH^\'m iff siilpliur againpt red spider is now proved beyond doubt, and requires 
n»MU/»i»MM«<, 11 nlnn intMtun to have killed off the blight insect; and if this is a fact it 
¥fo^Ui U M viiH j/iijif Unt\fmtHU* ngainiitthe ono dineaso without the other in future, for 
iiitf #mI|/)>>>» h/^p i/fH"\i h/mMir«><r MllicMoioUM ntfainst spider could not be expected to do 
hii^U httt^> <//*^ yth^ff} ttinpn^ likn blight. Moreover, tlie wash requires special np^tara- 
ttis !</» it-i'i/'t*¥*4^/h, >thf\ Shu ptiieliMSfi of such iu sulliuient quantity to go over hundreds 
i;f in.»*,# '^wu>^ tt'fMht, |/f/>blhillv4«. That bligbt has actually been killed out over 
th« ir^i\^fi.if^i,4 k*»'-i ^Mhtft0 Ut 11,^ t^ certainty. On the 14ih Maich 1 wrote to you 
M>)ny h'¥* ht^ *^ftp>t*tf*i i,\hh tft ilUtnlniliiig the sulphur hud been changed owing to a 
i.,*,.iiK,vi/'.A wo'^,^h- fff ^*i(hi h^lng nollceahlo. This is proof that blight was there ; 
)i t0 4i^utf|l^ ^^ti^ift Shhfh )g ftnittt iHH^t and the nocumpanying oxti-act Irom my Diary 
u)ll ^M/v* li^i *\^ptt,^ i\,^ pt^i ft,,, y„f^,f^ J |„^y„ invariably reported blij^ht not later than 
Ua^ W4vi* A// .^.j^ i,.^ -^4^,1 AptU, Hint almost alwa)siu the same spot, which this year is 
hyti ^ 0^*0' h'^ ,-4r' / / y i,'f»,h'nt Ml Nuk )ou lur a lurlher and larger ^up[•Iy of sulphur 
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for next year, but trust to be able to do so when I can biy the result of the plnckings 
oflLe sulphured and Don-sulphuieil ureas belbre you." 



An experiment in apply in»if an inseitici''!e, fornud of a decoction 
Tomato deccctiuu for red of toinato leaves, for tlie (le.-trnction of retl 
"P^*^®*"- spidtr (Tetrauycht8 bioculatus W. M.) on 

tea bn^htjs, has recently been recorded in tiie publicalious of the A^ri.- 
llorticnltuial Society of Calcutta. The experiment was made bv 
Mr. W. Weston of the Seni*»ell Ten Conipmy in A^^am, and the 
results^ so far as the experiments went, seem to have been to i;ome 
exteiit encourat^ing, though the hibour leqnired was very great, and liic 
cost was mucii heavier than iu the case of the sulphur treatment de- 
scribed in the precedin;r section. 

The decoction was tried upon a email scale, and Mr. Weston found 
that it thorouifhly extirpated the red spider, wiihont injury to the tea 
busl:es. The treatment had no effect upon tlie yield of the bushes, for 
it was found that, as long as a tea bush is suffering from red spider, it 
does not flubh, and as soon as the pest is destroyed the treatment can be 
discontinued. 

A number of applications were found necessary to destroy th'? 
blight, some of tiie busLes being sprayed, morning and evening, for 
from eighteen to twenty-seven days before blight was killed ; eventually, 
however, the blight was effectually destroyed. The cost of the treat- 
ment was coi.siderable, one hundred and thirty rupees being the esti- 
mated cost per annum i.f destroyinir the blight on one acre of infested 
tea; but as red spider is foinid to start on a few bushes, whence it 
spreads over a garden, Mr. Weston expects that by keeping a sharp 
look-out and using the decoction to destroy tiie blight on the bushes, 
where it first appears and before it has time to spread, there will be no 
need to spray any considerable area. 

The directions for preparing and applying 'the wash are given as 
follows : — 

*'Take 80 lbs. of tomato leaves and stalks (bine), throw a portion into a cai«l<, nnd 
pulp well with a long wooden mortar. Continue adding till the whole of the 80 Ibii. 
is pulped ; then add 40 quarts of wattir and mix well. The dfcoclion iit now ready for 

u^e. Old leaves and biue which are strin^r are usele^H The hest and quickt'ot 

mettiod of appl3ing the decoction is with o^ringes with rohO heads. Springe the 
buhh thorouj^hly morning and evening." 

The tomato plant grows with great freedom, so a supply of the 
materials for making the insecticide is said to be readily procurable. 

There lias long been a tradition that the tomato plant has ccitain 
insecticide properties, but the few records that have been published of 
attcmj^ts made in America to utilize tomato decoctions as insecticides 
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** ^'•'***'^ jttfin^vT fc Ct'.j t«f Lcntdiis Slid Xt^ Turk. 

tc ^xv ^. ^^ j^^w yi^*fc.. vtjr^; fvrwfcrd*>ci w tb* Mudrus MiHwnin in 

^'nt^h Mifet /j^'t'iHl^ lit d*.»!t>3r » ^^r'nwdje-jatbi* simcui.t c*f du&B^ t«» «i«tr«r 
^•j f/f^t.'t jii tUf JM^'JjiiJ^ yr^io^ist.'x^ Thfr inBeetieidt i^ewm: to lifti^ 
;4siiKn«*;^ Mi«<l?4k« Vr/ Ik-i* fvf UM* ajruiii«!t tLi* ejileri'iliar, Imt a report }lft^ 
J/»>-ii JufUitWJ, tiLfvujrb tU; M-iKim* Brmrd of Rereame. of scnDf -fxpe- 
fj!A*^««^* jMUifrO* wi^Jb it W tiwr Ov»<fnji»«3t Bota&itt in Jnlj ]fe91. Tkeiie 
*-i:j^*^ J ">*'«-'*.■» ir»-r* m^i^ \jyAJ Mail« in*«rl*, red Fpidcr, sod Apliid*, for 
Wi^M;^.! iy/fA'^ j^ur|/L^ i« ii<>l u^wiJJjr lewmmeDded, as tiber all feed hj 
C^M^^i'"^ u;> X\^ 'j^iK^nm tA Shft plaut tbruugb a oarrow proboscis wliie^ i«> 
%u^t*j^i lUUf \\iH li«-^u^ iA lb*f J«if or fcboot. Tbej are therefore little 
*'ft<3','Wi hy a i^/hi^/u JiLe lj<mi<m purple, wbsch usually requires to be 
lako^j ii<t// tl44; vt/yi/jaK'b, th^tj^^b cav^e* ba%'e lieen found, as for instaince, 
fll;;«l ^/f tli4; l4^f b'/pf/«^r wbicb attacks mango blossom, where it is effee- 
ii¥^ n'/M$%i baiikt4;llat^ iutMdcts* It is to Y>e boped that in the farther 
i{%fp*if ittitfuin «rbi';li it ba« i>eeri proposed to make in the College of Agri* 
tst$lu$rti, iisulrti*, uiiAiUiion will be chiefly directed to mandibular insects;, 
0in4t uu <rati^r|/illflr« and l/«^lU^, wbicb eat tbe substance of the plants aad 
nf*i ibiite lik^'ly \o take tb«e IxHidon [>ur|ile into their digestive organs. 

Tl»« f'/IK;wi»^ is an extract from tlie rejiort furnished by the Gov- 
iTfi merit iiotanJMf, on experiments made with the force pump and 
iMtnAtm purple furuisbed to tbe Madras Museum : — 

''TliM rf.m\U lisv« iioi be«ii m «ati»fiictory an I expected ; a strong solution failed 
to kill iKwlo; » wesker Molut ion proved df^tructive to red spider and aphids, when 
ilif Mil Id wfiN l>roiif(lit ill ontiict with them ; but the insects on the under surface of 
tliM Ifnvnii wfuru often unUjuched by the spray and so escaped. The stronger eolation 
kilhul lliM Uavcs of the plants to which it was applied. The solution itself is no doubt 
s iisi'fiil lnMe<!(ici<hf, and it is the method of applying it only which is not qnite 
SMtiMfiK'tory, as the pump is not suited for directing the spray to the under soifaee 
of thu leaves. *' 



All iniiin'totinjif report on tbe nn^arcane borer {Diaircea saeeharaltM 

l^'nbr.), by Mr. L. O. Howard, appears in In^e^ 
Bugarranc b..er, j^.^^^ y^, j^^ ^^^^ ^.^ Washington, 18»1. 
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After a careful review of what has been ascertained about this de- 
structive insect, Mr. Howard concludes that it attacks all four of the 
closely related species of plants Sorghnm vulgare, Sacekarum officinarnmy 
Tripsacnm dac6yloides, and Zea ma^g in the United States. Mr. Howard 
adds— 

"The hrown spots on the midsuramer individuals in corn * in Sonth Carolina and 
Virginia affords no argument for the non-identity of the sugarcane and corn borers. 
Moreover, specimens from sugarcane from Florida collected in October of the present 
year show the brown spots and variation of the colour of head and protboracic shield 
noticed in corn specimens, and are in fact indistinguishable from these. In addition 
to this, from my observations in Westmorland country Va., the past August, it seemit 
probable that the loss of the spots is obarncteristic of the perfectly full-grown larvs, 
as at this late date the few delayed individuals of the first brood are all white." In 
a foot-note Mr. Howard adds—** Professor Uiley, who has examined the moths, both 
from corn and sngarcaoe, since the above was written, finds that thej all belong to one 
species. Ot over fifty specimens reared there is great variation both as to the distinct- 
ness of the transverse lines and of the terminal series of dot<t, and as to the general 
gronnd colour. It is also noticeable that the later-bred specimens from the south are, 
On the whole, darker. The males are generally much darker than the females. The 
material leaves no question ihtit ob liter aiell us Zeller, and erambidoiUes Grote^ are, 
as they have been made by Piofessor Fernald, merely synonyms." 

The question of the specific identity of the borers which attack sugar' 
cane (Saccharum ojicinarnm), cholum {Sorghum vulgare) y and maize 
(Zea mays) is an important one in India^ where they do a great deal of 
damage to all three crops ; and it is very desirable to settle definitely to 
what extent the refuse of sugarcane (for instance) is liable to breed 
moths that will lay their eggs in fields of cholum or maize that happen 
to be in the neighbourhood. 

A number ot moths have been reared in Calcutta from affected sugar- 
cane that has been sent to the Indian Museum^ and though they differ from 
each other a good deal both in size and coloration, they seem likely to 
prove to be merely varieties of one species. Moths also have beea reared 
in the Indian Museum from caterpillars found in maize^ and these also 
seem without doubt to be identical with the moths reared from sugar- 
cane. In the case of cholum, a number of infested stalks were sent to 
the Museum, but the attempts that were made to rear the moth were not 
successful, owing to the fact that almost all the caterpillars were found 
to be suffering from the attack of a chalcid parasite ' which proved 
fatal to all its victims. As far as could be made out the cater- 
pillar was the same as the one found in sugarcane. It is interesting 
to notice, in this connection, that, owing to the fact that it is always 



' Com ■» Zea mays, Ed. 

* Since described by Mr. P«ter Cameron as Cotesis Jlavtpes n, #p., t«« Meui. Man- 
chester Lit. and Pliilos. Soc., 1891. 
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much easier in Calculta to jHOcure sugarciuie stalks than either tsttrirhiiiii 
or maize stalks, sugarcane Was used fot rearing the hofeia sent to th« 
Museum as attacking both maize and sorghum. Borers taken out of 
maize shoots were reated in sugarcane from the time they were com- 
paratively small caterpillars until they emerged as moths, and a sor*^ 
gbum borer (the only one of a set received from Poena that escaped 
the chalcid parasite) was reared in sugarcane from the time it was 
a balf-grown caterpillar until it reached the chrysalis stage, when 
it was accidentally injured and thus prevented from emerging as a moth. 
The caterpillars taken both from maize and sorghum stalks seemed 
none the worse for being fed upon sugarcane, and this appears of itself 
to be a strong reason for supposing that the three iuseots are identical- 
It would settle the point however if it should prove that the American 
flpeciea which has now been shown to attack all three plants is also the 
one that occurs in India^ and a moth therefore, reared from sugarcane 
io Calcutta, has been sent to Washington for comparison with the Spt-ci* 
that have been reared in the United States^ 



The following letters, furnished in response to inquiries made by the 
f>nthi •uif»ge to exclude Director of Mines and Asjiiculture in New 
*«?*ii- South Wales, on the subject of the methods 

ud'/yUd in Australia and the United States for protecti!!g grain from 
w*jevil, are of interest in view of the great injury done by grain weevils 
iu ludia. 

In the October number of the AgrieuUnral Gazette ot New South 
t^'ales (Sydney, 1891), the Under-Secretary to the Queensland Depart- 
fuent of Agriculture writes— 

" TLe sjstem of Btoring maize in tanks has been in rogue in tlus <y>1ony for ffome 
tiiiw piuit, but I am not aware, nor have I heaid, that the tanks are made of steel. 
'JWtiks of various kinds and shapes have been used, from the square 400-gallon ship 
Uii*k« to tie round corrugated-iron tank of the cottage; then, again, tanks of galva- 
uxiM^ irou have been specially constructed, having a capacity to snit the amount of 
^««iii to be stored. Several of our farmers have tanks of a capacity of 1,000 gallons 
«!' tM», tOfue even being lar^^er, and fitted with traps at the bottom to facilitate diS- 
*^t^%^ wben bagging. Different methods of securing the keeping qualities of the 



' U, tt^]y J>r. Riley, the United States Entomolopwt, writes : " I must confess that I 
^v 'W,Mrr 4:«ippf/]nted in finding that your sugarcane borer is not the sume as ours. It is 
, ^-.9^/^ ^Ji ncA a Viatraea, and coiues near C plejadellus Zinck. which Icrssinto rice in 
v^ ^r^'4m% ^iMi/f, bat it differs in the very clear cut terminal dark lice between the 
VH*-«r j*^<* wf*A 1iiTt%B. The specimen is badlv rubbed, and I cannot be cerl4iin of its exact 
^0^4$^ Y*tt^>^/h- It M prWible that it may be identical with Chilo infuseatellua SnelL, which 

* ^^^0 «-/iCirr<**>< iff iava. I believe that you are perfectly right In asiuming that the 

,^^» ^ p-vf;^*^*^, ffffirhxim, And mnizo are all the same, and it is interesting to know 
>^ ^ «»,p» vvt ^M!^ /rraijibid tigrecs tvith D. taccharalit in this pnrticular." 
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^TtAn Bre adopted : (1) thorough kiln drying is resorted to prior to putting the grain 
iu the tanks; (2) bisulphide of carbon, the u»e of which does not injure the grain, 
being of a very volatile nature the fumes soon pans away ; (3) the placing of a small 
piece of candle lighted on the top of tbp grain and then Pcrewing the lid down 
very tight, the object being to secure an air-tight chamber. The two latter methods 
are most in vogue, and are moH successful in their results, the grain keeping per- 
fectly for ft period. Although this system of storing grain is adopted in several dis- 
tricts in this colony by farmers, yet thiit pHrt of the colony where it has been most 
largely resorted to is what is locally known as the I sis scrub, iu the Bunduberg 
diHtrict." 

In the December number of the same periodicnl, Mr. O. Clute, Pre- 
sident of the Agricultural College of ibe State of Michigan, United States, 
America, writes— 

" I have had no experience or observation as to storing grain in metal cylinders or 
tanks, hence can give you no infoi-mation on this point. 1 do not think this method is 
much followed in the States. The attacks of the weevil and some other insects have 
been of serious character in some parts of America, resulting in great pecuniary lo^s. 
A method of destroying such pests, and of protecting mills, granaries, elevators, etc., 
against their ravages, was tried by the experiment station a few years since. It has 
now been uped by large millers and dealers in grain with peifect success, and we 
recommend it with confidence. As it can be used in any ordinary building, at a com- 
paratively light cost, it seems to me better than metal tanks or cylinders. Indeed 
the metal tsmks can give no protection unless you are sure that the grain is free from 
eggs when it is put in, and then that the tanks are hermetically sealed, so as to pre- 
vent the iuMcts from getting at the grain and laying eg^, 

" We UFe bisulphide of cnrbon, which rapidly evaporates, and makes a dense 
vapour, which settles down through the grain and penetrates to every crack. 

"The method of applicntion adopted in America is to close up the room or store 
ns nearly air-tight as possible immediately after having sprinked the bisulphide over 
the grain, nt the rate of nbont 1 JIH. to the ton, when, being heavierthan the air, its 
vapour sinks down through every interstice. This carbon bisulphide is not so injurious 
to human life as some other vapours, but it is very explosive when mixed with air, 
and th*'Tefore great care should be taken not to brin$; a light near when it is beint; 
applied. It evaporates so quickly that it can be thrown on any grain without injur- 
ing it in any way. After opening the can in which the bisulphide is received, no 
time should be lost in using, but the contents ^hou1d he at once rcattered in the bins, 
and the doors or covers closed as quickly as possible, and kept closed for 24 hours, 
to give time to the vapours to act nnd reach every corner." 

In the January number of the same periodical (1892) the Editor 
writes— 

** The following information and accompanying plan are results of further in- 
quiries by the Department in connection with various methods for the safe atornge of 
grain : — Steel tanKs were recommended, and «n application was therefore msde to 
Messrs. Hudson Brothers (Limited) for designs, together with their quotations as to 
cost. It will be seen that the design supplied shows two sizes, with provision for 
fnmi^ntion. They would be built of steel plates, and the entimated prices are, for 
thesmnller size, £99 15«. complete, free on rail at Granville ; and for the larger, 
£4C5, in ecctions ready to put together, also free on rail at Granville. On receipt oE 
these d<cnments the Director wrote, pointing out that the prices quoted were beyond 
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tbe reach of farmers of ordinary means, but thanking them for tho drawings, which 
would be reproduced in tlie Gazette, in order that agriculturists might become 
acquainted with the scheme, and that iu course of time a demand iiii<;ht arif<e if the 
prices conld be lowered. In reply to this letter MetssrM. Hud^ou wrote, explaining that 
the prices c<»nld be but little, if at all, improved upon for receptacles of the capacity 
named ; smaller tanks, if of any service, could be made at a reduced cost nearly in 
proportion to diminution of size. The quotations are for best material and work- 
manship, as the weight of grain would be considerable, but Messrs. Hudson expressed 
themselves as being willing to consider any suggestions for a cheaper form of tank. 

•* In reply to communications by the Department, two further letters have been 
received from America : one from the Dnited States Department of Ajjriculture at 
Washington, and tlie other from the State Agricultural College of Texas, both intima- 
tii»g their inability to give uny information regarding the use of steel tanks for grain 
storage. 



»f 



The conta<»'iou8 diseases whieli attack insects have lately beenattract- 

CVmtogions disease germs \^^ » f^^^^d deal of attention, and some 

rttr$n9 innecu. iiiteresting papers have been published io 

the periodical Insect Life (United States Department of Agriculture, 

Washington, 1890-1)1) on the subject. Jt has lou<; been known that 

jtilkwormn, house flies, and clinch bugs are very subject to theattackof 

f!rp;it an'uffin diHrases, and various other insects also are said to suffer to a 

e«/ri«i'lerablf5 extent. The question therefore is an important one both 

on ft/j/;^'niit of the possible utilization of these diseases in fighting insect 

Mmif^, a»>d also in connection with the obscure subject of the causes 

irhf/^h profiuce tiie undue multiplication at one time and the undue 

nntrtffPmMhu at another of common species. These being marked features 

ffl ^um'fi^, lif^ i» !"<•'» "* *" ^^^^^ P*'*® °^ ^^® globe. 

In Al^'^i« MM. Kiinckel and Langlois have been experimenting 

irif.n » riryt/to'^^Mriic (liH*ia9e [Lachnidium acridiorum) said to attack 

migtHU^ry \or.ui*iH in Africa (vide Insect Life, Vol. IV, p. 151 ; and Bull. 

f^f^, Kn^ F'r , iUh June 18til). In France Messrs. Fribourg and 

Hm^0f of JJ* Wii« dvtt l5^:oIeH, Paris, are advertising for sale spores of a 

fMi'MAf^ j»^irf»«iM %vlii(!ii thfy claim can be used for the destruction, by 

M/iA.»)M,»Mf, ^/f whihj ^ruliM (Melolonthidae), rtV/^ Insect Life, Vol. IV^ 

I// \rft ', vvhiU HU irifw««ting series of investigations have been carried 

/Jt M. H>V r//»»M Hfjif«« by Mr. P. H. Snow, who has been experimenting 

♦rHh Hf/' /iMM^t-^* t^' vrhif^li tho clinch bug {Missus lencnjplerns) is subject- 

tn ft vriyi^f f/««d b^foiH tluj Committee on Entomology of the Associa- 

';^/^T ^rf Siof^nmu S^M('uhm'^\^^^o\\e^os and Experimental Stations held 

«<^ r»f,frrrfrft»^rt i\Uuo\n Oil .Sovenuber 12tli, 1890, and subsequently in a 

«tfr//'^)M/.h'«rr|..n»rt<l ill I M.not Life, Vol. VI, page 69, Mr. F. H. Snoiv 

C.rr»^^H \u^ t^^ynniw^uU in infooting healthy clinch bugs by scattering. 

1»^. ..d rndrvi/ln.U f rn(»r.U».^ tl.om. Mr. Snow's experiments were con- 

4f^,f .( ,r,w.n a /...M'Mh.r.liN. Mmh*, ft nd he regards the results upon the 
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whole as satisfactory. The method adopted was very simple. It con- 
sisted in shuttiug^ up healthy clinch bugs for a few hours in a jar con- 
tainiDg diseased individuals. The insects thus infected were scattered 
broadcast over fields infested with the pest, with the apparent result of a 
great spreading of the disease and a consequent diminution in the num- 
bers of the clinch bugs. The diseases which were disseminated were of 
several kinds. Tliey included a bacterial disease due to an organism 
identified as Micrococcus insectornrn Burril, and at least two distinct 
fungoid diseases. Of tliese diseases the Micrococci^ has long been known 
to attack the clinch bug [vide Cruickshank's Introduction to Practical 
Bacteriology, London, 18:S6), and it is probably one of tlie most important. 
It is described in a paper by Professor A. S, Forbes, quoted in Insect 
Life, Vol. IV, p. 88. Professor Forbes found that it attacks a portion 
of the digestive tract of the insect, and that, at one time, it was so 
universally present that he was unable to find any unaffected clinch bugs 
for experiment in connection with the fresh inoculation of the disease. 
This feature, in connection with the necessary liability to error in evi- 
dence upon so technical a subject collected from farmers in the field, would 
seem to indicate that the subject will require a good deal more in- 
vestigation before any very certain conclusions will be justifiable as to 
the practical results to be expected from the methods adopted by Mr. 
Snow. In this connection Professor Forbes writes (Nortk Jmerican 
Practitioner, September 1891, quoted in Insect Life, Vol. IV, p. 88) — 

** Concerning the utilization of artificial cultures of Micrococcus for a propagation 
of this disease among insects not affected, I am at present able to say but little, a« 
I have not yet succeeded, in either season when it was common, in finding lots of 
clinch bugs hufficieiitly free from it to make them suitable subjects for experimental 
attempts at its transfer. It will be readily undei-stood by any one that it is useless to 
tost the utility of artificial cultures of the disease germs by applying them to insectat 
which are already affected by the disease in question. The first step of any really ,. 
scientific investigation of the economics of this matter is to determine positively the 
absence of the disease in the lots of insects to her used in the experiments. Every 
lot of clinch bugs thus far obtained by me from Central, South Central, and Northern 
Illinois during the mouths of July and August of this year, gave evidence, under 
critical study, of the presence of this microbe in the coeca of a larger or smaller per- 
centage of pupa3 and imagos. My previous observatious— less carefully m>ide, how- 
ever, than my recent ones — have been to the general effect that liibernating clinch bugs 
and young preceding the so-called pupa state are little liable to the spontaneous 
occurrence of the intestinal trouble, and I conHequently do not despair of finding, 
before the present season is over, opportunity for experiments which will determine 
beyond question the economic value of this clinch bug cholera." 

The following extraocs are taken from the reports of Mr. Snow^s 
papers upon the subject as published iu Lmect Life^ Volumes III and 

IV:— 

*' As Entomologist to the Kansas State Board of Agriculture I had prepared an 
article for the annual meeting of that Board in January 1889, stating what was 
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kiiovD at that time upon the subject, uud calling attention io the inveBiigatiuns of 
ProfeMors Forhes, Biirrill, and Ln^jjer. In June 1889 a letter was received from 
Dr. J. T. CurtiM, of Dwi);ht, Morm county, KansaH, nnnouncin<; that one of the 
dkeatet mentioned in the article (Kntomophtora) was raging in vnriouH fields in that 
reffion, and ptatinj^ that in many places in iieldit of osts and wh^at the ground was 
fairly white with tlie dead bugs. Some f'f these dead Inic^s were at once obtained, and 
«>zperiments were begun in the entomological ]al>oratory of the univernity. It was 
foond that living, healthy bugs, when placed in the same jar with the dead bngH from 
ytfmM county, were piukened and killed within ten dayn. A Lawrence newspaper 
reporter, l«>aming of this fact, pnbli^^hed the statement that any farmers who were 
troubled by clinch bngM might eanily destroy them from their entire farms by sending 
to me for pome diseased bugs. 1'his announcement waa published all over the country, 
and in a few days 1 received applications from agricultural exneriuient stations and 
farmer* in nine difTerent States, praying for a few 'diseased and deceas^ed' bu<rs with 
9rhi«'h to inoculate the destroying pests with a fatal disease. Some fifty packages 
w#f« sent out during the season of 1889, and the results were in the main highly 
faroorable. 

"It was my belief that sick bugs would prove more serviceable in the disremina- 

fion of disease than dead bug««. I accordingly sent out a circular letter with each 

rni^kagtf, instructing the receiver to place the dead bugs in a jar for forty-eight hours, 

with from ten Uy twenty limes as many live bugs from the field. In this way the disease 

wtmhi \f% comiiiunicated to the live bugs in the jar. These sick bugs being deposited 

in 4't1ti^fni portions of the field of experiment, would communicate the disease more 

t\t409(m%St\y whil« moving; about among the healthy bugs by which they would be 

««ifr'#iMid^d« This belief was corroborated by the results. The disease was success- 

inWj ifttr'rdiiced frtMn my labomtory into the States of Missouri, Nebraska, Indiana, 

Mfl^/« ami JMiufiesota, and iitto various counties in the State of Kansas. A re|K>rt 

'^ my olMMTvatiOns and experiments in 1889 has been published in the Transacti<ms 

'4 fN« Kaos^is Academy of Science. Vol. XII, pp. 34-37. also in the Report of the 

l^f/it(4f0'tUt»f(t *>( the Annual Meeting of the Kansas State Hoard of Agriculture in 

*''iUtt ti*'%i f»oint to be attained was the preservation of the disease through the 
wittiJrf $n f^der that it might be under ni^' control and be available for use in the 
fiUmfffi of IHif ^ To n/'oompl sh this result I placed fresh, healthy bugs in the infer- 
hftfft Uf IsM in November 18h9, and was pleased to note that they contracted the 
AtmtttM af»<l dl^'d ill the same way as in the earlier part of the season. I was not able 
^tftfhUiit fresfi Misterial f<ir the purpose of testing the vitality of the dinease pArms 
Mf M.* sf^JfiK *'^ ^^^'^^ ""*** ^^** month of April, and then only a limited supply of 
,'tiH »rM/s t\nu\t\ b* se^Mirud, I quote the following from my laboratory notes :— 

** kitfW I'Hli twitnty-flve olineh bugs that had hibernated in the field were put in 
t K« hfUhUM^ iHin. 'i'hey were supplied with young wheat plants. The bugs appeared 

' A pr»l »^'^* •""•* "' *^'*' **"^'' ^•**^ ' * appeared stupid. 

'' A Iff H 5WHb, a'l of the buu's were dead. 

'• hfH ^hhU la^'-f « t"**v supply ol" lourteen bugs was put into the jar ; they were 

.< A ' lit uu,^\nu t*h«ii*t. 'l'»'«^v »'•»" substantially the same course as the first 

r',lTl, ^^r Vmm. »»wI| iIIhI at the end of the first week, and all were dead by the end 

fM»« M.lr»^^o♦^♦ '•♦•♦' . II 1 • A J • L- 

// 'I I . . 1J,.M, bill/ *•""•»''< »•» ^'"^«* ^''^'^ ^••'■•^ ffonerally exterminated m Kansas m 
,,^;;;:X |;':T^ ^^^^ ^^^'^^^-^ ^"^ .erereceiv.d in 1S90 up to the 
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xniildie of July. On acconnt of the limited ninoTint of infection material on hand, 1 
required each applicant to send me a box of live huj^s, which I placed in the infection 
jar*, returning in a few dnjB a portion of the «ick bugs to the spnder. The three 
applicants above noted reported the ct>mplote success of the experiments 

" Before t^e close of the season of 1890 it became evident that there were at least 
three diheiises at work in our infection jars, the white funs;ns (Entomophthora or 
Empu9a\ a bacterial diseai^e (Micrococcus), snd a fungus considered by Dr. Itolund 
Thaxter to b« Itaria^ or perhaps more properly l^rirhoderma 

" The following is a summary of the rei^ults of the field experiments in the season 
of 1890 :— 

"Number of bixts of diseased bugs sent out. thirty-eight. Seven of these lots 
were either not receive*! or received and not used. Reports were received from twenty- 
six of the thirty-one remaining rases. Of these twenty-six reports three were un- 
favourable, nineteen favourable, and four doubtful concerning the success of the 
experiment. These doubtful cases are not to be looked upon m unfavourable, but 
more evidence is needed to transfer them to th« list of favourable reports. Thus 
nineteen out of twenty-six reports, or 73 per cent., were decidedly favourable. The 
experiments will be continued during the neason of 1891. In presenting this paper 
1 wish to acknowled^^e the invaluable aid continually received duiing the progress of 
the work from my assistants, Messrs. W. C. Stevens and V. L. Kellogg. 

"The laWiitory experiments have been continued through the reason. Of the 
three diseiises identified, that produced by the Trichoderma appears to be lebS fatal 
than the of^her two 

•* To Mr. Riley's question as to which of the three diseases mentioned was most 
common in destroying the bugs in the fiell experiments, Mr. Snow snid during the 
dry summer of the present year he thought the bacterial disease did most of the work, 
but in 1889 he thought the fungous disease were most destructive. 

** Mr. Kiley naid that the fact that Mr. 8now had been able to cany healthy hugs 
tlirough the season without infection in the same room with diseased hugs was a rather 
discouraging: one, as it would indicate either that the germs were easily kept from 
reaching the bugs or that they were not carried long distances. Close proxiinit}' to, 
or actual contact with, disessed individuals, if nec^'SFary, would materially lessen the 
Tiilue of their use in the field, while the evidence of farmer's experience in the field 
needed very ©ireful wei«;hin^, because of the po-ssibilitiee of error. .Mr. Snow said that 
it had been found by his experiments that the diseases would spread over large fields 
and destroy nearly all the hugs within ten or twelve days after the diseased hugs had 
been introduced, and that the expense was very light" (Insict Life, Vol. 1I]| pp. 
279-285) 



" In response to your circular le ter asking for notes of work d«»ne in economic 
entomtdogy during the past year (1891), 1 beg to subntit the following brief and 
incomplete account of the wtirk done in Kansas this year under my direction in the 
matter of the HI tifiiial dissemination of a contagious disease or diseases among clinch 
bugs : 

"The legislature of the State of Kansas at its last session in the winter of 
1890-91 made an appropriation of 3,500 dollars, available during the year 1891-92. 
for the purpose of carrying on these experiments. Witn this money 1 have been enabled 
t^ largely increase the facilities of my laboratory, and to conduct on a rather extended 
scale ])racticai experiments in the field. According to a provision in the act of 
appropiiation, 1 am requiied to make a monthly report to be printed in the official 
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State paper of Kansas, tbe Topeka Daily Capital. From my last report, made on 
Jaly 15, 1 quote as follows : — 

" Since making the lant report, June 15^ the wheat has ripened and mostly been 
harvested. The clinch bugs at harvest time left the wheat fields and invaded tbe 
fields of young corn. Tbe experiments of 1889 and 1890 were carried oo among 
bugs in the corn-fields, and the experiments of this year in wheat fields are thus new 
features in the work. The results have been gratifying, but the reports from this 
year's corn fields and the investigations of my field assistant, Mr. Hickey, show that 
the massing of the bugs in the hills of corn offers more favourable conditions for the 
successful workings of tbe disease than the usual conditions incident to the presence 
of bugs in wheat. 

**The hatching and appearance of tbe young bugs is a feature in the work added 
since the last rejjort. It is with satisfaction that I note the communicability of the 
disease from old to young bugs by contact. The young bugs are as susceptible to the 
infection as tbe old ones. 

"The part of the State reporting bugs in the corn-fields lies between 96° SO' and 
98* 01' west longitude ; or between a line drawn through Marshall, Pottawatomie, 
along the eastern boundary of Geary, Morris, Chase, and along the eastern boundary 
of Greenwood, Elk, and Oautauqua Counties, and a line drawn along the eastern 
boundary of Jewell, Mitchell, Lincoln, Ellsworth, Uice, Ueno. Kingman, and Harper 
Counties. This bug-infested belt extends dear across the S^ate from north to south, 
i^cattering reports of the presence of tbe bugs are in from various eastern counties, 
and from a few west of the 98** 30' line. 

•* Up to date (11 A.M., July 15) infected bugs have been sent out from my labora- 
tory to 1,700 applicants. To several of these applicants second lots of infected bugs 
have been sent, owing to failure to use the first lot lor various reasons, and occasionally 
because of failure to get good results from the first experiment. But as many, if not 
more, persons have got dead bugs from fields wherein the bugs are dying because of 
infection sent out from my laboratoiy as Have received bugs directly from me. 
Eacti successful field experiment has been tbe means of establishing a secondary dis- 
tributing centre. It is evident that the experiment of killing clinch bugs by infection 
with fungoid and bacterial disease is being given a trial on a large scale. The reports 
for the past month (June 15 to July 15) have been gratifying, in that they show a 
good percentage of success. However, reports are not made out as carefully as they 
should be, and worse, many experimenters make no reports. I desire to have a report 
on every lot of infected bugs sent out. 

** Because of the difficulty of getting careful reports from the field, I sent out 
Mr. E. C. Hickey, an intelligent University student doiug special work in naturul 
history, as a field agent. Mr. Hickey 's last trip was through Chautauqua, ilHrvey, 
Sumner, Cowley, Butler, Greenwood, and Elk Counties, lasting from June 12 to July 6. 
He visited seveuty-two persons who had experimented with infected bugs, and lound 
oyer 80 per cent, gf the seventy-two experiments succes»ful. Mr. Hickey personally 
visited tbe corn-fields, and verified by careful observations the statements of tbe 
farmers. 

••The laboratory facilities for sending out infected bujfS have been largely 
increased, and all demands can be promptly met. Application for infected bug» 
received in the morning's mail are answered with bugs and directions on the noon 
outgoing trains. The work of scientific investigation in the laboiatory is goinj; on 
steadily and carefully. Inoculation expeiimenU from pure cultures of Spi/rotricAum 
will be reported on next month. A feature of the work unnoticed previously in thi*. 
report is the prevalence of Empuna, the fungus jwith which the first succeasful 
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experiments were conducted. Ewpusa and Sporotrichum develop side by side in the 
tnfeotiiig cages, and dead bugs sent in from fields where the bugs are dying show both 
fungi. At the close of the seiison I hope to present a full report of the laboratory 
investijjations, which the brief mo nthly reports offer no space for. Professor S. A. 
Forbes, the eminent State entouiolcgist of Illinois, who has experimented in his labo- 
ratory ou the development of parasitic fungi in insects, and who early noted the bacte- 
rial disease of the clinch bugs, vihited my laboratory Inst week. He expressed the 
hope that a series of field experiments, such as are now being carried oo in Kansas, 
could be conducted in Illinois. 

*' In closing, I may say that the outcome of the work so far this year is highly 

encouraging." 

** Since making this report the requests for infected bugs have grown much less 
numerous. The laboratory experiments have been carried on with more attention 
paid to bacteria. So far I have been unable to successfully infect bugs in the labora- 
tory from ptire cultures of Sporotrichum, The Sporotrichum grows readily on a 
medium composed of beef broth and Irish moss, and pure cultures are easily obtained. 
Other experiments with these cultures are necessar}-, however, to make this statement 
positive. Empusa will not fruit on the plates. It behaves yery peculiarly. Long 
erect filaments are sent out strikingly different from the customary hyphse, but no 
spores are produced. As regards the bacteria, I am assured that the forms in my 
cultures are identical with KuitIU's Micrococcus insectorum, two slides of which have 
been furiiiKhed me by Professor Forbes. This Micrococcut is found almost without 
exception in bugs which have died iu the field and been sent in for examination. 
Am ther Micrococcus, larger and almost perfectly circular in optical plane, is often 
present in dead and dying bugs. Spraying experiments with fluids cont«ining thia 
Micrococcus give no successful results iu infection." (Insect Life, Vol. IV, pp. 
69-71.) 

Gas lime and lime have long been recommended against root-feeding' 

insects, and in a recent Hnlletin of the new 
Fertilizers f?er*w* in8«»cts. , A ^«;r..Jt«*ol r«^IU-,« T?-« a. 

Jersey Agricultural l^ollege i^xpenment 
Station, Mr. J. B. Smith advocates kainit and muriate of potash for a 
similar purpose. Mr. Smith writes — 

'* The u»e of commercial fertilizers is becoming more general each year, and ench 
year the farniern are considering; more closely what material to buy to obtain the betit 
results on their own land, and also the form in which the needed element is to be 
applied. Wherever it can be profitably done, potash should he applied in the form 
of kainit, and nitrO};en in the form of nitrate of »0(ia. I am not recommending these 
substances as in all cases the best fertilizers, nor would I be understood as condemn- 
ing other forms of these elements. From the standpoint of the entomologist they 

are the best, because they have undoubted insecticide properties During the 

iieason of 1890 I found in a fine peach orchard several trees undoubtedly infested by 
root lice. I directed the application of kainit in a trench, and the new foliage was 
normal. A neighbour, observing the process, doctored some of his own trees, 
improving the treatment by adding nitrate of soda, one quart of each per tree. The 
result was striking, showing that the nitrate had acted as a stimulant, and had pro- 
bably also aided in the destruction of the aphids Potash is a necessary element 

of food for corn, and if, in supplying the potash, kainit he used, injury will be almost 
entirely prevented. Muriate of potash is also effective, but less so than kainit. The 
evidence of all the farmertt now using kainit for corn, and with whom 1 Inive talked 
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vn ^ut miiTwr. -m If • tiif vm: ymnmr-^^auiit tj«7 iiirpf ihbl ^ imtHO. aiibt ij« 
iMirt uitf i«w idrtTJaJ'T «snixr|<t inoL atr^STT *T n^-^inn* nr irn^-wiiniM^ 'T^uc 
lAHiB -rit iut <n<n. tan« Tanv-wicm* Eottw jbtth I ins* inw»c fxainrainflLialrT. 
> ^Mi jur net »«Tr Jr^om*E7, iol 31 flw* *al fTutriaiXrr. i» xW -Minw-uc iiiin«p r— 

^ U juinp^ inmiVtr itf -vis^o^ircif «4n- ci'auBC 21I.1 i-^i 'rnib. ueiavr «gim< is xunaii^ 
Mft ftniuiMf m *.% wu^-^ uiiC 4i«ix 41C «••- |art =114* i !u;?c« ;a; to:!. uiBia sx 3TKsiia» li 
•*»i . Jl j«i*Uf*-i - rsyf 'xEr'\ riMrtirt. -«a» "?»« ilti- *«i tic*, jtik imiaEi iJ« smf NOf uic 
^ \X0[ 4t^s%.M ii^'irjt-^ vui^mxm. Ifii- nif irr w tit: Tw«a»F of nieft* 
:• : ^-i-^.v *M 4f»A^ M «t;Mb' ssi'.iui.** Tb vii:^ ^Kiit AS '!» Tvsr 1^ mitt ^onor tr «mr 
ffjv, ii»«i Mfw. imt0iir*tL S^ trjMT tr'«tskni -vw rrrffk Fcr m mek l^kMjv tenuf^ 
««v iirfiffTM^ivt^ mit tuAnHt \i ti* "jarrtt «<s% VinSi^ 3 '^i* }iErBr.OHL Tim ibf T-ociip*T 
4i#«« 1^ *i«t ut-'tix ^ i^«iaii to CMr. taui it iv« «wo muoblj a iirinr larra vb» 
V^ W iws^L Is ^A4r utii«r jitf ijut Jm^Jt 1jt«< <« f :r2Ei:<rt tJ.i:£ a mmil -trr.iipL': CQ:Lrr 
Cv#uC 4* 4«M4f^>'^y *»»fi *i*«r ■•«» -i*ti ii«*» ii-c- iJ-:.*: cC a^ *T*ciiii«i«w l'i«r^iav 
f *ciW li-f *S'^j»BkiU'.tL <-f kicii: •« a V^*^mM»;rc. ;i2»t as ftocni a» Uj<:£rc«c3»ai» 

^ f^IVt« y^' ^ t.fu^ Cvro'-n ra.'x« kA« eoaM isto irTlAnQf tner iliic bcHetrn 

<tfi4f^i**i^ ^HAi kuwh *f A4raiact \Hre-wtr2»- St«o? i* l*cliii^ trt* to g-o intrt 
u^mU ; t/vt I «ni do •« lA ite Afir.qiil Report. Tbat Ijlomfcr ex|«n&iCBU do not 
M*^3*}^ tiA'i^ai^ w\iMl vVu liAf^'^B ifi tl« fit^df the foiloviog viS »bov : — 

''^/w tW WyfWe* fanxi* ia i^onsf-rv^t cr.cDtj, a fovttccn »crp Md w»* di\i3*d 
\%*o iwf *4Bti''*n>*^ to U^f/l kaihit Aud roariAt« of potA^K A« frniiixer*. ATtd a i^iip of 
K^y^ti f«/Wft 9U» Urft Qfitri'AttiJ \Mi\Mt0m. Tb« kod va« knovn lo l>e Iwd'T inf««iec 
f/)r w>4r'W<^ ri«» ^nd <rtit'V<;rfb« or grub-vormr, more rpenAllj orie lev in«Akiw. Iv 
<k« IaK li«4t*d iritk kAiDi%t}i« e{>ni all eAtoe ap veil. And vaa not moWl^l bj 
{fiMct* At «li ; Ml tft*« tb'iriMU: liAirtlie injnrr vAt much Ir^fened, And in tbe untTBAled 
torn; rufit'inic tt^ full h*'t^\t of the firld. Almost the whole was dettroT^d bj the 
ina^tUs Tl*« eg|4irrirc*«iit w«» not niAde to tent infec:icide efff«t; bat the rennltA vei« 
po Ap^fV'fii thftt Mr Vor/rW«« ^poke of them At once. And reporta thAt Ainee luiii^ 
iiAifiit Imt hm fM* further tro<ib!« with either wire- worms or cot-worms. This hAS aIso 
Ui^n thif «'fp«rM'ii:4r<'f his Mfijfh hours, aimI of a11 who Iiatc been qnestioned bj aoe. 
1 (hi^rt^'fe Hifsin r*'|^«i my Advioe,~u«« ksinit wlierever prActieaUe." 



An \u\itrtf%i'iu'j^ ft^yti on '* Meihodif of prevent iD<i: and cbeekinsr the 
IVifvi:tiiUi //f iuMwt i«tA«f«i attarkt c^f inflects and fungi '^ (John Murrmr, 
*" »''"-»*"^' 1H91), by Mr. Charles Whitehead, has recent- 

\y hiseii piilflit'iji^'l in Kif^j^Und. 

Tbe rnHb/^'itf ^t^mimttwAeA are generally such as are already well 
kiioivii in lli« iUo^^'i Kttttes, where so much has been done to develope 
tliis brun<'h of hy^r'u'M\i%irn\ knowledge, but Mr. Whitehead's practical 
littl« parnpb^l will \m n%i*ii\[ for referencei not only in England, but also 
in India, wherK pirople are only beginning to appreciate the importance 
of utilizing tbtt lattffet discoveries in the methods of combating the 
various pc^tti that altofik cio)'S. 

Tor check iiig w//*r wornu and 7V/9/i//'/^^ lui vto, which are often very 
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destructive to tbe roots o£ cl«>ver and other crops in Eny:land, 
Mr. Whitehead reeora mends ploughing gas lime into the land when the 
crop is off the ground, while soot, guano, nitrate of sndsi, salt, and rape 
dtist are all recommended as top-dressings to the plants. 

Emulsions of kerobine and soap are recoaimended for sprayinjr plants 
Attacked by the onion fly, the celery fly, and the caiTot fly, also lor the 
destruction of aphids of all kinds, including the corn aphid and the hop 
aphid. Washes made of soap and extract of quassia chips are also 
recommended in many cases for the same purposes as kerosine and soap 
emulsion. With the hop aphid in particular this system of treatment 
seems to have been largely adopted, and a great many machines for 
applying it have been invented. 

For the mite which attacks currant bushes, washing the bushes with 
compounds of soft soap and sulphur is recommended ; a compound of suap 
and sulphur, sold ready prepare* I for the purpose by Messrs. Burford of . 
Chiswick, being particularly noticed.* 

For the turnip beetle, dressing the plants with lime, soot, guano, and 
kerosine emulsion are all recommended. 

Hellebore in powder or solution destroys saw fly which attacks goose- 
berry bushes^ but care iu handling it is insisted upon, as it is very poi- 
sonous. 

Spraying with such arsenical washes as London purple and Paris 
green, is recommended for the destruction of the numerous caterpillars 
which defoliate fruit trees, though this treatment does not appear as yet 
to have been very widely adopted in England, as there is a prejudice 
against it on account of the poisonous nature of arsenical insecticides. 

In the case of the caterpillars of the winter moth, the codlin moth, 
and the apple-bud weevil, protruding rims of tin or bands of sticky or 
impenetrable substances are recommended for fixing round the trunks of 
the trees to prevent the insects climbing up to lay their eggs, while 
white-washing the trunks and branches of fruit trees in the autumn, 
is also said to be useful, as it destroys the lichen and disloilges many 
insects which would otherwise find shelter either for themselves or for 
their egft'S in the bark. 

In the case of the Phylloxera of the vine, flooding the vineyards, in- 
jecting bisulphide of carbon into the ground close to the vines, and intro- 
ducing American vines, which are not so subject to attack, are quoted as 
having been largely adopted in France. 

For distributing insecticides a large number of machines are described, 
very many of them no doubt excellently adapted for the purposes for 
which they have been designed. About the two most generally useful 



^This preparation would probably be useful ngiiinst red sp'uler or. tea. 
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ones seem to be the '' Slratosonizer '' for distributing applications over 
fields and other large areas, and M. VermorePs £clair Knapsack pump 
(price about thirty-five shillings) for handwork. 

Of the applications useful for the destruction of the fungoid diseases 
to which plants are subject^ sulphate of copper washes seem to be the 
most generally useful. They are recommended for spraying over the 
plants in the cases of the potato fungus^ the onion mildew, the apple scab, 
and the Peronospora of the vine, and for steeping the seed in the case of 
Smut and Bun6 in wheat. Powdered sulphur also is recommended 
against Hop mildew, while freshly burnt quicklime and sulphur, also 
sulphate of iron, have been found useful in the case of the onion mildew» 
for which also sulphate of copper is recommended. 

Indian Museum, Calcutta, 
Sm February 1892. 
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NOTKS ON SCOLYTIDvK. 
By W. F. H. Blasdfoiid, F.E.S., P-Z.S. 
* Pi(fopene» seitux n. tp. 
Thid Ppeciea ia new to science : it \i very closely allied to the Euro- 
pean T-micul (or Pilyo^enet) eh alcogt aphis, from wLich it can be sepa- 
rated only by careful comparison, 

Pili/ogenei. — Bedel. Faune des col^oplfercs du bossin de In Suine. Vf, 
p. 388. A genua formed to contain those epecies of Timtcui (ns 
limited by EicUhoff, etc.) in wliich the prosternum baa no intercoxnl 
process, the imterior tibite are sublinear, ami tlie npiciil deprcsaioii of the 
Elytra is iinpunctate. The typo is F. ckalcographm. 




F. sciiHn Pii. niiv, Milii. — Sub-eloogatiia, nitidua, Bub-^U1>er, nigro- 
piceus, autetinis et pedibus ferrugineis; elytris ferrugineo-testaceis, basi 
et margine laleiiili (et apic« in maribus sat maturia) infuscatis; thorace 
ante medium lateraiiter eonrctato, post medium impresso, antice fortiter 
exaep^ratOj posticR iniiictLsfortibua, sparsiaque notato, linea sub-elevata et 
plagii kterjili laevibue ; elyt ria tenuissime striato-punctatia, pucctls versus 
apicem obsoletia, prope giituram profunde impressis et deutibus tribusin 
atroque depressionis latere armatis. 
Long.; 1*7 — 2 mm. 



' This intect was originHllj lent to the lodiiin Museum, M stlacking- the ahorea 
afaamicalKe\nS]bMgHr,AiiMml>i:eV.iiumi!l,p. 42 i>f Ibis serial). On Mr. Blnndf.>r<l'a 
niiticiiig, however, tliitC otlirr sjircica of Tomicui and Pitifogena, in the moJern limits of 
tlient gpnera, are only to be found in conifer*, some Biiiall pieces of stick that were ori- 
(liiHillj fi.raar.leil witli tlie iiuccls, were sent to tho Kojiil Butauical Oardens, Sibpore, tor 
f urllier ciaiuiuation. Here thej were kindl; looked at b; Dr. Oeirge King, who found tliat 
they do not bwloiig to tlie Siorei cfiamica tree, bat possibly to Pinw* ihaiya, the sticks, 
howevrr, nut being tu<E<'ient (or preciso identiecation. The tree therefore that is 
attacked bj Filgogtati teilm Hland., though not definitely aseerUiued, is no doubt one ot 
tlie conifi'tB. 'I'hc fixirc shows the innigo dorsal view, hIso mucli eularged diagTaUw of lbs 
leg* iind auteiina. Tlie actual niie of the iuwct is shown by the Imlr line. 
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0«rf , Kr'.nste <-'jtiT#'xa, mg^alofce punrtita, lioem meJla Ful^crnta ; ' 
-Jh! libiMs ^'.tir"rtirfj TitiKji*. F^-miuM Froute |»ljtria, t^fimi-nrae «ri-aiiuliia, 
fv*^».Mi juofuTj'Uiij ill rtrtioerxliiberjt*', oon-siiu'^uafn »-ti]irj» <»> ln^tTaiiitr 
iiiair^Miu ; d*^iXflyx% ^jtrofum aJ tubercalm Mftigera red net i«. 

Tiiif v;i^'i«Hi c}o«elr reftemU^s /*. eimlci^^rMphmt^ bat (HfTt-rs in the 

ff|<af^ nuif^lf •ffi«*oth jiikI dull, tihcreav in A', rkalngniplm^ tiie fo>ea 
t« »'irj$rW snd if much ntsirer the mootb, and the lateral iow-^ do not 

'11*6 frtxrtliorat w grenerallr similar to tliat of P.ckafev^r/tjfirtttt^ ext^eyt 
iliat it i« verr fli<;htly narrow^^ anteriorly ; the |>iniclun*8 on llip pncu 
t^riof hsilf are stronger, eUtsery and more ra^i»fEe. 

'n:e inten<i|>aees are filled with escefffirely 6ne panctiireis.only visilile 
iind'^r a bi<^h ft^iwer^and much closer than the similar s^^uttercd puncturrs 
in P. cAal^o^rupkus, 

Tli^ elytra in the male are testaceous, strongly infnscate nlor^ t1 e 
lat4'rai nisir^in, and f<»r the whole of the apicnl declivity they are sii:;litly 
narrower and flatter, the apical deprepsion is shorter aud in«*re \ertie:il, 
and the tH;th are situated fartlier liack, and closer to eacrli oih'*r, and the 
anterior f/air point directly backward instead of obliquely npwards, and 
their l>ai»e is lonjjer. 

lu the female the elytra are more testaceous yellow (in spirit spe<*i- 
mens), s^imetimcs with a dif>tinct dark lateral border; they are sli<;^htly 
Hatter and less shiiiin^y and the rows of punctunsare not 80 dis^tinct 
and rf'^ular as in P, chaLcjQrapliu$. Antennse and legs as iu the latter 
sjieciei. 

* Platy/laefylni teX'ipinosuB ilolseA. 

^riiis insect was first described from Ceylon by Motschoulsky as 
Keeo/UopferuM teX'tipinonun ; Kichhoff then described it independently as 
Xj^Morut abuor/fti if Ami subsequently noted its identity with Motschonl- 
skyV s|>C(*ierf, pointing out that tlie latter genui^ was bad and foundinl 
on untenable characters, and ignoring Motschoulsky'sspecitic name. In 
IHhO he foun(le<l a new genus Plai^daci^luM, for P, gracilipes from the 
Moluccas, and then sugj^este i that iiis Xifhhorim abnormis may belonp: to 
this genus This I find to be correct. . I prefer to retain Mot^chouU 



> Noticed in vol. I, p. 61, of this ■erial &• deitroyinjr jmddy (Oryza saliva) in Lower 
lluritia by bonni; into tb« tt*lk». 

Mr. BiNudfurd wiiuti ilist the mule will probably prove to be vinaHcr iu Mxe mud 
wbttt dlffcrvut iu »ti'uctur«! fruin the feiiiule. 
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sky's specific name, ns it has priority, and Eichhoff's is inappropriate 
when the insect is no longer retained as a Xyleborus. 

Platj/dactyluB. — Eichhoff. Notes from the Loyden Museum, VIII 
(1886), p. 26. 

Head j^lobose, sunk in thorax. Antennee with five-jointed funicu- 
Ins, and sub-tunicate club. Prothorax scabrous in front, without basal 
border. TibifiB strongly flattened, spatulate, finely serrate externally, 
and g^rooved for reception of the tarsi. Three basal joints of hinder tarsi 
brond and flattened, somewhat trigonate. 

The form of the hinder tarsi will distinguish this genus from any 
other TomicidsB. 

Tlaiydactylut sej^'Spinoius. — Motschoulsky. Bull, de la Soc. dos 
Naturulistes de Moscow, 1868, 1, p. 515 (Eccoptopterns tex'Spinosus) Xji/le- 
borus abnormts Eichhoff", Berl. Ent. Zeit, lh68, p. 282. Ratio Tomici- 
norum, p. 343. 

Oblong, moderately shining, pitchy-black with gray pubescence. 
Head large and globose, forehead closely punctured and pubescent above 
mouth. 

'Ihorax nearly globose, broader than long, base truncate, posterior 
angles rounded, sides and apex rounded, the latter strongly ; above very 
convex with an obscure transverse elevation behind middle of disc, thii|ly 
pubescent with transverse rows of asperities in front, behind smooth, dull, 
appearing finely alutaceous under a high power, with scattered punc- 
tures. 

Elytra narrower than thorax, one-third longer, narrowed from base 
to apex, base truncate, shoulders and sides rounded ; above convex at 
base, thence sloped to apex forming an oblique depressed surface begin- 
ning before the middle of the elytra; closely and irregularly punctured, 
the punctures being coarser in the apical depression, which is lighter in 
colour, and the sides of which are each armed with three strong pointed 
spines. The upper one is the largest and placed aboat the middle of the 
elytra, the lower the smallest are close to the apex. 

Anterior and middle cozse and femora testaceous, tibiee and tarsi 
pitchy ; posterior legs pitchy except last tarsal joint. Joints of the pos- 
terior tarsi oblong, flattened ; first joint larger than second or third 
joints. 

Length, 2*5 mm. 
Habitat : Ceylon, Burma. 
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NOTES ON COCOANUT PALM COCCID^. 
Bj W. M. M48KEI.L, F.11.M.S. 
[The following inieata atlaok cocoanut palmi in the Laooidive IslAuds. For 
furtliflT partioulua ws page 7.— Ed.] 

Daelytopiut eocotU Maskell. 
TnnBactionB N. Z. Instit&te, 18R9, Volume XXTI, p. 149. 
A variety of this apecies occurs on cocoanut palms in the Laccadive 
I slant] 8, India. The differences from the type which inkabile Fiji are 
as foUotrs : — The Indian insect is scarcely red in colour, iticlinin^ rather 
to vellotT, and the antennro have (at least freqaently) only seven joints. 
The first point is very unimportant, and as to the second there are at present 
known six Or seven speoies of Dactylopiua in which the antennal joints. 
vary from seven to eight. The marginal tufts oE small hairs, the char- 
acters of the feet, the form of the larva, and other features, are similHr 
iu both Indinn and Fijian specimens, and they may therefore be properly 
considered w specifically identical. 

Jipi/lioitit destrnetor Siirnoret. 
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Essai surles Cochenilies, p. 94: Annales de la Society entomologique 
de France, 1868, p. 120. Figs. 1—4. 

Female puparium really round and white in colour, but being aggre- 
gated in masses on the leaf with very numeroas yeUow pelh'cles and 
much dust and fluff : the general appearance of the mass is brownish 
yellow : the secreted portion of the puparium is very tliin, delicate and 
translucent: pellicles central, yellow, transparent. 

Male pupariam similar to that of the female and aggregated with it 
ill the general mass, so that it is difficult to indicate any particular 
features, except of course that only a single pellicle is visible in it, the 
female puparium having as usual two. 

Adult females yellow, darkening with age ; length about one-fiftieth 
of an inch pegtop-shaped, shrivelling at gestation. Abdomen ending 
in six lobes, of which the two median are shorter and smaller than the 
next lobe at each side of them : between the lobes and for a short distance 
beyond on the margin, are a number of scaly serrated and forked hairs : 
four groups of spinnerets with from eight to ten orifices in each : many 
single dorsal spinnerets. The rostral setse appear to be often excessively 
long. 

Adult male brownish yellow, very small and delicate : length about 
one-sixtieth of an inch. Form normal. Ant^nnse of ten joints. The anal 
spike is rather long. 

Habitat — on cocoanut, date, and other palm trees, and on Goyaeries 
psifiium : Isle de la Reunion and Laccadive Islands, and probably else- 
where in the tropics. Dr. Sig^oret states that about 1868 the cocoanuts 
of Reunion were " threatened with total destruction " by this insect. 

The proportionate smallness of the two median alnlominal lobes in the 
female is a distinguishing character of the species. Dr. Signoret was 
not able to find a male amongst the specimens sent to him. 

From the folded and closely pressed form of the coooanut leaves which 
I have seen, I should imagine that it would be far from easy to proceed 
against J . deslrucior hy ordin&ry methods ot spraying: but 1 am not 
sufficiently acquainted with the habit of the trees to express a decided 
opinion, and there may possibly be facilities for other remedial measures. 
Description of Figure, — I, aggregation of male and female puparia, 
male with one pellicle, female with two (the insects are removed) ; 2, 
adult females, a before gestation, b after gestation ; 8, Pygidium of 
female (after Signoret) ; 4, adult male. 



£2 
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THE SILK-COTTON POD MOTH. 
By F. Moore, P.Z.S. 

[This insect wan reared in the Museum from silk-cotton pods furnished by Mr. R. 
Bledijnden of the Agri-Horticultural Society. The pods were found to be tunnelled 
bj the ealerpillars. They were received in the latter part of the cold weather, about 
ihe time that the silk-cotton pods ripen in Calcutta. Mr. Blechynden noticed that the 
crows paid a good deal of attention to the fallen pods, no doubt with a view of devour. 
lag the cai^rpillars they contained, and the extraordinary speed with which the cater- 
pOlari immelled into the earth when the pods were opened shows that they appreciate 
tbe fact that the crows are on the look-out to eat them up. The caterpillars construc- 
ted for ihemffelves typical noctues cells of earth in the ground, for the protection of 
the pupae, and the moths emerged in the following March, when the silk-cotton trees 
{IfBambax malabaricum) were in flower on the Calcutta Maidan. The insect therefore 
passes through but one generation in the year, and probably lays its eggs in the 
flowers or immature pods of the silk-cotton tree. The fit^ure shows the male and 
female moths, and the pupa lying in the earthen cell that the caterpillar makes in the 
gnmnd ; all natural size. — Ed.] 

Family Hadeuidce., 

Gemms Nov. i/ffdaria — Male. — Forewing elougfata, narrow, apex 
Tonr\i/eA, exterior margin oblique and slightly convex ; cilia scalloped; 
e<>ll \<mg, more than half the length of wing ; first sub-costal branch 
^ttiittad at three-fifths before eud of the cell, second branch from close 
i/j ef>d of cell ; third from end of cell^ trifid, the sixth (or upper radial) 
*ko frvm end of cell ; discocellular very slender, outwardly recurved, 
iL^ mdial from near its lower end ; two upper median branches from 
ux^l^KB at lower end of the cell, the lower median at three-fifths before 
4?f*d oi the cell ; sub-median vein recurved. Uind-wing moderately short, 
»ti*rx r(MUided, exterior margin slightly convex, and very slightly scal- 
Av^i ; <e«Il extending to half the length, broad ; sub-costal vein curved 
M»T iiM \mm and touching the costal ; two sub-costal branches emitted 
ffvniu ««Mlaf the cell; discocellular outwardly oblique, radial from near 
iv^ ivw4kr i^A; two upper median branches from a footstalk a little 
\f^}</u6 ifud of the cell, lower median at about one-third before end of 
""AMt- 4^]i ; «ul>'medifln and internal vein straight. Body stout, abdomen 
*rt.U^iUjf Wyond hind-wings, compactly scaled, thorax sub-crested at 
yj^'AffM^ eud. Antenna thick, whip-shaped ; head prominent, the front 
lM*vjji\^ with a broad flat centrally-pointed black hard corneous piece^ 
wu^i\^ yroy^^n slightly but visibly beyond the scales. Palpi short 
^//v'^ l^/ffi^f.'t, not reaching the front, compactly squamose, third joint 
Ai^^\ <ryhu4rvi^lf narrower than lower joints. Legs stout; fore-legs 
^*^^- ^ fj^m'/rm thickly clothed with long hairy scales ; hind tibia with 
''^#v ^iu ^A prominent spurs. Female. — Antennae as in male. Frontal 
^^w%Mfm f^JMH^ broader and projecting more prominently beyond the 
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scales. Palpi longer, exteniliDg beyond the front; tbird joint longer 
than in the male; legs similarly clothed. 

31uiioria corni/ron».—Ma/e. U|iperside. Forc-ioinff iemg'inous-gray, 
with numerous minute blnciiieh scales; crossed by four black lines, each 
'line being dilated ut the costal end ; the first line basal, sinaoua, duplex, 
but indistinctly defined; the secoad line sub-basal, irregularly zigzag, 
duplex, the exterior being most promineut; the third line diacal, re- 
curved, sinuous, duplex, the points upon the veins, the interior line beiug 
most prominent; the fourth line eub-margiuBl, lanceolated, the points 
upon the veins; between the suVbasol and the diecal line is a large, 
broad, longitudinally disposed, irregular constricted black lined mark, 
which extends above and below the cell; marginal cilial line with 
sliglitly defined black lunules; cilia sligbtly interlined with black. 
Hiiid-toing white, with a slender black marginal lunular line. Bodf 
dusky grey above, paler grey beneath; palpi and legs, dusky grey; 
antennie dusky brown; front piece corneous, shining jet-black; pro- 
boscis long; tarsi with pale bands. Underside. — ^OJe-wiK^ greyish- 
white, glossy ; costal border and the exterior half slightly speckled with 
minute blackish scales. ^tW<ii»'n^ • with the eostul and apical borders 
also sligbtly speckled with similar blackish scales; a small slightly 
defined black speckled spot on middle of the discocelhilar veinlet. 




J''i°»iii/i?.— Upper side. Forg'Viing paler, more uniformly grey; speckled 
with black scales ; transverse lines and the intermediate constricted 
mark as in the male ; the posterior border and interspace between this 
mark and the sub- basal and discal lineis,ir. some specimens only, thickly 
black speckled. Hind-ving very slightly grey, speckled along the costnl 
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border, and with a few black scales disposed upon the lower sub-basal 
and the median veins, thus forming a series of incipient discal spots ; 
marginal line blackish. Under side as in the male. Body palpi, and 
legs grey ; tibia and tarsi with dusky grey bands ; the jet-black cor. 
neous front-piece larger, broader, and more prominently projected than 
in male. Expanse of wings; j If, $ If to If inch. 
flfliiVfl^— Calcul ta. 
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A NEW GALL-MAKING APHID. 
By G. B. Buckton, P.R.S. 

(The ^lls, ftfom wliioli these insecis were obtained, were furnished by Mr. C. F. 
Elliot, who found them on wbat was tboiiubt to be a varietv of the Pistacia ierehin- 
Mm, tree with aromatic leaves soroetbing the shape of those of the lilac. The trees 
were found in KoFember 1891, growing in a forest in the dry bed of a bnmd 
stony ravine about 3,000 feet above sea-level, near Harnni, on the Sind-Peshin 
section of the North- Western Railway, Baluchistan. Almost every tree had a 
dozen or more of Ihese galls towards the extremities of the branches. Tlie galls 
were of every shape ; some empty, some opening, and the flies swarming out ; some still 
with the young insects closed up in^ide. The figure shows the winged insect with 
diagrams of its antenna and legs. The size of the speoimens is indicated by hair lines. 
The gall which is also shown is half the actual size. — Ed.) 

Late ID December 1891, 1 received from the Indian Museum several 
pod-like vegetable excrescences, concerning which I bave pleasure in 
making the following report : 

These galls were of various sizes, some of tbem measuring as much 
as 4*5 inches or 11*5 centimetres in length, whilst others did not exceed the 
size of a small walnut. In width they were about 3*0 centimetres. 
The larger kinds had somewhat the appearance of contorted figs, more 
or less compressed and indented ; but probably they were more cylindri- 
cal in form when fresh and green. Their prevailing colour was 
ferruginous-yellow or reddish, shading into yellow and greener tints. 
The surfaces were furrowed longitudinally with shallow streaks, with 
here and there small tears of resin of a turpentine consistence and odour. 

The gnll-like bodies seem to be formed directly from the leaf stalks of 
the trees, and not from the leaves. Whilst some of these excrescences 
were pyriform, others had a singular contorted shape and were twisted 
like a cork-screw. The galls terminate at their summits in a horny 
point, which in the five specimens examined were imperforate. 

When cut across, they showed hard and woody walls, varying in 
thickness from that of card-board to the thickness of pasteboard of per- 
haps 1*5 millimetres. Each had but a single cavity, without partitions; 
and in some cases the outer walls were perforated by one or two small 
round holes about the size of a large shot. 

In the largest specimen, a rent was found from which the winged 
insect had chiefly escaped. 

The contents of these chambers consisted of a dehris of dead insects, 
winged and apterous, mixed up with a quantity of fibrous substance and 
excrementatious matter almost insoluble in water. To the naked eve 
the mass was of a greenish -grey, mixed up with wings and legs form- 
ing a tangled heap. 

The microscope sliowed these insects to belong to the Aphindinie, 
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and lo tlje groap of Pempfaigiiue, which are known to produce pseudo- 
g»l)s by Felting np irritation on the leavei or bark of varicns trees. 

As this Pempfaigiu differ in several respects from anr hitherto 
describei from Europe or America, I add a (liagoceis of the winged 
female, remarking that some Indian eatnmologisl may osefully describe 
the colours, if they show sncb, from living spfcimens. 

Pfmphigm eHi^eulor, Backton. 




Imugu, wholly black. Head eoia)!, furuislied nith normally formed 
eyes and the usual sapplementary eyelet anteiinEe about lialf the length 
of the body, seven jointed, counting the terminal process as a joint. 
Third and sixth joints the li>ngest, aiid apparently not tuberculated. 
Xotum and prouotum broad. Abdomen ringed and tapering to » 
rounded canda. Nectaries not visible. Legs bbck ; the hinder pair 
hirsute. Tarsus, two-jniated with claws. Upper wings about twice 
the length of the body and normally folded. C0st.1I edge strong, 
with a broad bluck cubital vein, ending beyond the middle of the 
costa with a broadly handed black stigma, having au internal dark 
cell. Stigmatic vein long and curved. Second vein short and discoa- 
nected from the cubitus, like that oF Schizoneura. Third vein joined 
to the cubitus, and widely forked close to it? insertion. 

Lower wing small and delicate ; with a cubitus twice forked, and 
complete to the margin. 

Mr. Elliot found these pod-like galls on the twigs of Pistacia grow- 
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iiig^ ill the dry bed of a broad stony ravine about 8,000 feet aliove sea- 
level near Harnai in the Sind-Peshin section of the North-Western 
Bailway. " Almost every tree had a dozen or more of these galls 
towards the extremities of the branches. They were in every stage ; 
some empty, some opening, and the flies swarming out '^; some still with 
the immature insects enclosed. 

The galls which I examined in December contained only a few pupae 
and larvse. ITie grey mass before noted is nearly insoluble in water, 
but nevertheless it had a soapy flavour on the tongue. 

Two of the excrescences contained also the caterpillar of some lepi- 
dopterous insect, each entangled in its own web. 

They were quite lively and fat, about three-quarters of an inch long, 
and did not appear famished, although they cannot have eaten green 
food for many previous weeks. It is not very likely that tliey consumed 
the aphidis imprisoned in tbe galls. 

In conclusion, I may note that the European Pefiphigus cornienlarius 
of Pusserini constructs a long bean-shaped gall with a pointed top. It 
hag been figured by M. L. Courchet in '' Etude sur les Galles produites 
jMir les Aphidiens,'' Montpellier 1879, see part 1, figure 4. He says 
this structure does not exceed in size that of a haricot-bean. Figures 
also are given in this same memoir of the antinnsB and the wings. In 
all these particulars P. cornicularius differs from the Indian Pemphigus^ 
although both leed on diffeieut species of Pistacia, and iiave a close 
at&nity. 

Haslemekk. 
16 Janu'iry 1892. 
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A NEW WOOD BORER. 

Bt Outbb £. Jahsoh, FJB.S. 

[ The tpeeimeiu from vlueh tlui tfraet is dMoribtd w«e lud to hkTe been found 
■tUckiDg oak itampa in Deobuid, Kortli-Weateni FrOTineea, in Deo«inb«T 18S1. 
Thej are referred to tlie Cobopteroo* Famflj Ecoljtids, nb-FMuilj PUtjrpide*. — El>.] 

XHaput, impreitui «. ip. — BuEo-branneaB, elytris flavo-testaceis, 
apice ruEo-bmnneis, antenDU pedibnsqne flavis. Capite parce punctate, 
vertice tri-carinato, carinis nitidis, prothorace obloiigo, lat*;ribu8 emargi- 
natis, elytris subtiliter pauctato-striatie, interatitiia duabus sutumlibus 
ma^s eleratis. Lon^. S| — 1 millimetres. 




^T^ 



^c 



i Clypeo utrinque profunde impresso, elytris apice truncatis ioennis. 
9 Clypeo punctato, elytris apice quiDqae-spioods. 

Ueoband, Nortb-Westem Provinces, India. 

Red-browo, sbiuiog, basal margin of the thorax and the elytn 
brownish yellow, apical portion of the latter red-brown ; legs and 
antenne pale yellow; the knees browoish. Head dull, sparsely punc- 
tured, three carinte on the vertex, and one on each side behind tbe eyes 
shining ; tbe clypeus, in the male, occupied by two Iar<;e deep impres- 
sions Bepnrated by a nurrow median oarina and margined at tbe base by 
■n obtuM bi-Binuous corina ; in the female sub-ccnvex, coarsely punctured, 
with a feeble median carina; antennie with the scape broadly pyrifurm. 
Tborux oblont;, strongly emarginate at tbe sides before tbe middle, tbe 
basal margin bi-siiiuous, a low of hirsute punctures close to the anterior 
margin, the ba»e finely and closely punctured and with a slight median 
line. Blytra punctate-striate, the second stria from the suture and the 
outer marginul one broader and more strongly punctured, the first and 
second interstices from the suture strongly raised, the fourth slightly 
convex ; the a[ivz coarsely punctured, suh-truncate and unonniid iu the 
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male, in the female with five acute apical spines. Abdomen densely 
pubescent at the apex in the male, in the female concave and riigulose. 
Anterior tibise crenulate on the outer side, the tarsi very slender and 
longer than the femora and tibiss together. Posterior tibise triangular, 
the first joint of the tarsi rather longer than the tibiro, broad, flattened^ 
and ciliate, the remaining joints slender and together about half the 
length of the first. 

Most nearly allied to Z>. molossus Chap. (Hon. Platypides, p. 838), 
bat in the male of that species (the only sex described) the clypeus is 
densely pubescent and without impressions, the scape of the antennsB is 
linear instead of pyriform, and the elytra have the interstices punctured 
and are oni-colorous, it is also rather smaller than the present species. 
The armature at the apex of the elytra of the female is very similar to 
D. qninqne'Sfinosus Chap. 
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THE LOCUST INVASION Ob' !B»a— 82. 
1h tlie early part o£ 1 89 1 a report was issued on the subject of tlie 
I i^^B Mininhinr 1 * t->.^..~ peregrtnimt Oliv. 
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penetrated even as faraatho VizagapaUm, Kiatnaand Goilavnn Districts 
in the Madras Presidency. They were also reporled from BrUisli 
BaluchistfiD. During Jauunry and Febiuary 1890 strny Bights wtns 
reported from various parts of India, hut tiie cold seems to have told 
upon them, and tl.cy were not very active. As the hot weather of 1890 
approached, however, and the soil, moistened by the winter rain, began 
to grow warm, the locusts again became active and commenced egg- 
laying. Eg-8 were layed tliroughout the north-western districts of 
the Punjab in March; also in the Shikarpur District of Sind in ApriV. 
By June the young locusts hatched from these eggs had acq-iired wings, 
and the flights spread in ail direotiont. Tliey ]«nctrated throughont tlie 
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while of the North- West Provinces, leases overnimiing Sind and Kaj- 

patana, and making their way into Kaildawar. Egofs wera laid towards 

the latter part of June 1890, when the r.iin^ had well started, throagh- 

oat the whole of Western R:ijputana, and in the Gnrgaon District of 

the Punjab. The young locusts hatched out in cauntle^s numbers in 

July, and in the case of Western Rajputana they were reported as doing 

much damage in August. During August and Septeml)er the flights 

that were still wandering about, laid more eggs in parts of the Punjab. 

Abo^it Septem1>er the young locusts, that had been born in the beginning 

of the rain^, seem to have acquired wings, and from September, on 

through the cold weather of 1890-91, the flights spread in all directions 

in the most remarkable manner. They male their way thronghont 

Sind, Punjab and the North-West Provinces. Vast flights also moved 

throngh Central India into the Central Provinces, and thence eastwards 

into Bengal and Assam, southwards through Berar and Hyderabad into 

the Madras Presidency, and westwards into the Bombay Deccan. The 

flights did a good deal of injury in the restricted areas where they 

settled, but the people were so industrious in driving them ofE their crops, 

and the birds destroyed such large numbers, that the damage inflicted 

wail small c tnsidering the vtstness of the invasion. Through December, 

January and February, flights were still reported from all parts of India, 

bnt the cold and damp, combined with the relentless persecution of the 

birds and the people, had thinned their numbers and reduced them to so 

miserable a state that they were able to do little or no damage. 

In March 1891 some of the locusts obtained from the flight which 
Passed over Calcutta in November 1890 began to lay eggs in their cages 
in the Indian Museum. About the same time, owing no doubt to the 
increasing warmth at the close of the winter rains, the flights in the 
Punjab became more active, and egg-laying took place at first in the 
north west of the Punjab and Sind, and afterwards in Baluchistan. 
In May the young locusts hitched from these eggs became extremely 
numerous in the Punjab. 

The rahi crops were generally too far advanced in growth to be 
much damaged by them, but the extra rai)i and the early sown kharif 
crops— esppciallv cotton — suffered severely. The grass in some tracts was 
completely eaten down, and almost every bush and tree was stripped of 
its leaves. Some idea may l>e formed of the numbers in which the 
insects appeared, from the fact that railway trains were said to have often 
found it difficult to proceed, owin^ to the rails being made slippery 
by the crushed bodies of the young locusts. A regrular warfare was 
waged against the insects, under the leadership of the district oflSeials, 
who organized the people for the purpose of collecting the cgga and 
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destroying the young locusts systematically. The military also rendered 
useful service in destroying the swarms that invaded cantonments. 

The method tliat was most generally adopted was that of driving the 
young locusts into trenches^ but the Cyprns screens desciibed in the pre- 
vious report were also used to a small extent^ and useful work was done 
by driving the young into heaps of straw and bushes which were then 
set on fire. In this way many thousands of mannds of young locusts 
were destroyed, and the actual crops were in many places protected. 
The numbers of the I()cn8t3, however, that bred in waste places in the 
Punjab was so enormous that success was only partial, and vast hordes 
became full grown and acquired wings. Towards the latter pnrt of 
May large flights of these young locusts began to pass over Central 
India and the Morth-West Provinces into the Central Provinces and 
Bengal, at the same time penetrating into Kathiawar. During the 
months of June^ Jnly and Angust, these flights seem to have flown 
about from district to district, descending at intervals to devonr the 
young kliarif crops and doing a good deal of damage over restricted 
areas, especially in Bengal. They did not lay any eggs, however, and 
little was heard of them after Aui>;nst, the supposition being that by 
this time they had been pretty completely destroyed by t lie birds and 
unfavourable climatic condition of the damp regions into which they had 
penetrated. 

The immediate result of the departure of these fli^^hts seems to have 
been to clear the Punjab of locusts, but the insect was still prevalent in 
Sind and Rajputiina, and soon after the commencement of the rains 
of the south-west monsoon, flights began to be again reported 
from the Punjab, During the rainy season of 1891, egg-laying went on 
as usual in Sind and Jiaj[)utana, while in the Punjab, «^ggs were reported 
in comparatively small numbers, at first from the south-eastern 
districts, and afterwards throughout the whole area, thus pointing to the 
supposition that the eggs were laid by flights from Rajputana. Breed- 
ing seems to have gone on at intervals throughout the rainy season of 
1891, young locusts being still reported in the Punjab Salt Range in 
November, But they were very much fewer than before, and the birds 
—especially the Rosy-pastor (Pastor rosens) — destroyed them in vast 
numbers. The locusts themselves also were so much parasitised and 
diseased that the work of the people in destroying them was very much 
lightened, and by the close of the year the pest seems to have been 
pretty completely wiped out. 

In March 1892 a few locusts again appeared in Sind and the western 
frontier of the Punjab, and laid eggs in Dera Ismail Khan, while in 
May some stray fli«;hts penetrated into the North- West Provinces and 
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Herif^]^ little ilama'/e, howevt^r, has been rrpnrted, and ihe iiisette €«ein 
to ha\'e \teeo Ux» few to cause ativ anxiet?'. 

It will he remem\)ered tiiat llie ou\y iroportjitit pnints in the life 
N/»te« fm tbe life kiHory of 'iiBtorv of the inppct on whicb anj serions 
Uwf iii««cu. rlonlits were indicated in the prerioas report, 

wertt upon the mbject of the namVier of sreneration in the rear and the 
rff btioitffliip Ix/rne hy th* yonnjr hKiiists which hatch ont in tlie spring' 
V) thone which hat<rh odt in the aiitnmn. An attempt has aoee been 
ifia/le i/} ttetile theite points by re-iring the insect npon a considerable 
s^jale in larj^e ca^^fs which were specially constracted for the purpose 
in iUf* Indian Musctirn. The cages were placed under somewhat di£Fer- 
f;nt c^ifiditions of siinli<^ht and moisture, but in each ca^e the insects, 
thou<fh reared from the e^g to the imago stage without difficulty, died 
off licfore any ovip^Viting took place. 

C'/insiderable quantities of eggs were received from Rawalpindi and 
Peshawar in the spring of J 89 1. Tiie first sets dried up without iLitch- 
ihg, in spite of the attempts that were made to keep them moist by 
watering the earth in which they were placed ('). Eggs received in the 
end of March, however/^hatched out freely, though a larg^ proportion are 
believed to have Wn destroyed by tlie parasitic flies that also emerged 
in large numberH('). These young locusts were reared through all theb 
Mtageif without difllculty, though there was considerably greater mortal- 
ity amongst them than had been the case with the ones that were reared 
in the Muneum the previous year, and this in spite of the fact that the 
rearing cages wore larger than before, and were kept, some in the 
Museum and others in the open air, with a view to testing the conditions 
most fiivonrable to tiie development of the insect. The young locusts 
acquired wings by the middle of May, but died off so rapidly that there 
wuH hardly any of them left by the end of the month. It was not possible, 
thf^refore, to nmko any observations as to the time at which they would 
lay their eggH. 

On the lUth Juno IS91, Captain C. G. Parsons wrote from Kohat, 
that up to a few days proviouHly locusts had been obtainable in the 
western portion of tlie dJMtriet in every piinse of development from e«rgs 
to fully-winged insects. He concluded tliat the process of egg-hatching 
had oontiniied from the beginning ot April until the beginning <»f June 
in tracts of country where tlio differenee ii» elevation caused only a slight 
change of climate. We have seen that the locusts that were hatched 

(^) Tltiu WiiuUl m»mn to iiulicate tliat Itreakint? up the land to expose the eggs to the air 
woiiU ho uMcfut, pnividtid it wero (loue ttiMtn uf ter the eggs were laid, l^ter on ploughing 
up tho taml iHHMiuoa hIiidimI imolotttt an the egg« hutch out whetlior exposed to the 
iiir or not. 

(*) Noticed in »re fully in No. 1 of thife volume, pogis 31 aud 33. 
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from the earlier batches of eg^e, acquired wings in May, but there is 
evidence to sliow that these young locust^ were not the parents of the 
eggs found by Captain Parsons in the iniildle of June, and probably not 
of any of the eggs laid during the rains. The flights which overran the 
North-West Provinces and other parts of India during the rains of 
1891 were composed, as we have seen, of the young locusts in question. 
Large numbers of specimens from these flights were sent to the Museum 
from various places, but tlie numerous females that were dissected, in- 
variably had their ovaries far too undeveloped for egg-laying. It is 
clear^ therefore, that these young locusts could act have been the parents 
of the later broods of eggs. The case of tlie locusts sent to the Museum 
from flights which visited Singbhoom in the end of June and begin- 
ning of July, has been recorded as a typical one. The tirst specimens 
from this district were received in the Museum on the 30th June. The 
females were found on dissection to have their ovaries in an altogether 
rudimentary condition. On 7th July a number of living specimens 
were forwarded from the same locality. These were carefully fed in 
a cage in the Museum, and from time to time a specimen was dissected ; 
but up to the 7th of August, when the last specimen died and was dis- 
sected, though the growth wliicli had taken place in the ova was very 
distinctly perceptible, yet there did not appear to be the slightest pro- 
bability of the insects being ready to oviposit for a long time to come. 
The impossibility of keeping the locusts in a healthy condition in 
confinement makes it that deductions di*awn from caged specimens must 
necessarily be unreliable. ?o far, however, as the evidence can be de- 
pended upon, it goes to show that the later broods are not the offspring 
of the young locusts hatched in the early pai-t of the year. The ques- 
tion would be an easy one to solve for any one who lived on the borders of 
the deserts of Western Kajputana, where the insect is constantly to be 
found. All that would be neces^^ary would be to dissect the insects 
present from day to day, and to trace the growth of the ovaries throughout 
the year. It may he suggested {,that the matter is one that might 
reasonably be taken uji by some of the medical ollicers who are resident 
in the areas concerned. 

With regard to the pareulage of the eggs which are so often laid 
in the Punjab towards the close of the winter rains, it has been ascer- 
tained that e;:g8 can be lail at this time by locusts which were themselves 
hatched in the preceding rains. Winged locusts from a flight which 
passed over Calcutta in November ls90, and which had almost certainly 
originated in eggs laid in llajputana in the previous rains, were kept in a 
cage in the Museum and regularly fed. In the latter part of March 1891 
they began copulating, and on the 26th March a number of eggs were 
laid. The earth in the cage had been previously saturated with water, in 
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imitatioQ of the conditions tliat have been shown to be favourable to 
e*^g-layiug, but the insects seemed to be too sickly to dig holes in the 
ground and simply deposited them on tlie surface. Some of the locusts 
lived on, after laying their eggs, through a great part of April, but by 
the 4th of Muy they were all found to have died, while the eggs they 
had laid dried up, and came to nothing. Very much the same expe- 
rience is detailed by Colonel Powlett, Resident, Western Uajputana 
States, who writes in a report, dated 24th April 1891, received from the 
Agent to the Governor-General, Rajputana, through the Government of 
India : — 

" At and aboat Jodhpore most of the young bi'Oi>d of loousts appeared early in 
August. When thin brood got wiugs in September, I caught some hundreds and put 
them in ouges and had them regularly fed ; they died off, and by February there were 
less than twenty left, but two pairs of these were ob^ierved to copulate. On the 24th 
and 25th February two fcmrileB laid eggs. They were not healthy masses of eggs, and 
the females did not succeed in depositing them under the soil placed in the caged» nor 
have they hatched. But it is evidently difficult to keep locusts healthy in oage«i, 
and the oviposits being poor is not wondered at. It would appear, however* to be 
proved that the common locusts of Northern India can copulate and lay eggs six or 
seven months after birth, and that in all probability the eg)i;H lately laid iu the Punjab 
were those of insects hatched last August. The locusts which copulated rouud Jodhpore 
last July were of a bright yellow; the survivors of their offspring, which were pink 
when put into the caged in September, were in February a dirty purple colour, and to 
the best of my recollection that was the colour of the locusts the eggs of which 
many years ago I helped to destroy during tho month of March in the Punjab." 

The habitual disappearance of locusts throughout the greater portion 
of the winter months in North-Western India is explained by the fact that 
they require little or no food during this peiiod, and probably hybernate 
in a dormant condition. On 28th February 1891 Mr. J. Cleghorn wrote 
that locusts had been hybernuting without food in a cage kept iu his bouse 
in Peshin^ Baluchistan^ since the 15th September 1890^ though he had 
found that similar insects in the summer required to be fed constantly to 
keep them alive. 

There is little to add to what has already been recorded upon the 
MeasurcM adopted against subject of the methods adopted in Sghtiug the 
thelocusu. locusts, but it may be useful to notice what 

was actually done during the year 1891 in carrying on the campaign 
in difiEerent districts. The reports which have been received upon this snb- 
ject are very fra;ijmentary, but the measures they describe are probably 
typical of what went on over the greater poiiiion oE the areas invaded.(^) 

(>) The following notices are mostly taken from a report by the Director of Laud Re« 
cords and Agriculture, Punjab, supplemented by the information cullected from crop aud 
other reports sent to the Museum. 
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111 the Cold weather of 1890-91 numbers of the winged locusts which 
swarmed into the Uawalpindi district were killed in the early mornings, 
when they were numb with cold, by the people; and as the spring of 
1891 advanced, a regular campaign was organized throughout the Punjab 
by the district officials for the destruction of the young locusts. 

In Dera Ismail Khan, a naib-tahsildar and kanungo, with six or 
seven chaprnsis unier them, were put in charge of each tappa, and 1am- 
bardars and zaildars were warned to render every assistance in their 
power. Five hundred rupees were spent in rewards. The wells and 
water-courses were kept clean to avert epidemic disease, but the people 
were very apathetic, and little impression was made ou the vast swarms 
which crowded into the district. 

In Rawalpindi, the district was divided into circles with an officer in 
charge of each whose main duty it was to look after the destruction of 
the locusts and their eggs. All tahsil otricials were employed in the 
work of destruction, !ind a thousand rupees were spent from district funds. 
Millions of eggs and young locusts were destroyed, but the impression 
made was small, as the insects laid their e<>:g8 largely in the extensive 
and sparsely peopled Kula Chitta Range, where it was most difficult to 
get at them. 

In Hazara some four hundred maunds of young locusts were de- 
stroyed in April in the Mausahra Tahsil under the direction of the tah- 
sil dar. 

In Peshawar the villagers were turned out at once whenever young 
locusts showed themselves, and by the 20th April some ten thousand 
people were at work. When the rabi harvest began the villagers were 
dismissed, and five thousand hired labourers were employed until about 
the 3id of May, when the barley was half reaped and the ears of wheat 
were too hard to te attacked by the young locusts. At a low estimate, 
over eighty millions of young locusts were destroyed, the cost being about 
eight thousand rupees. 'Ihi myriads of locusts, however, which poured 
into the district from indep nd nt territory made it im]>0S3ible to deal at 
all com|)letely with the inxasion. 

In Kohat orders were issued to turn out the people when the locusts 
hatche 1, and the greate-st exertions wt»re made to deal with the pest. In 
the Kohat station it^^elf. Captain Parsons wrote that the chief invasion 
lasted about ten days. During this time vast numbers of locusts were de- 
stroyed each day, the quantity an-.o mting on one occasion to six hundred 
maunds. One rupee was paid lor each ini'^nd weighed. Nearly all ihe 
undetair.cd inhabitants ot* the city laloiired, and the troops aud the boys 
of the large High School assisted. The collection of the insects was very 
simple^ an they could be shaken oCE th'^ trees by thousands into sheet«^ held 
below. Four men could collect a mannd in a very ithort time. There 
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were ten weighing stations establii^hed, and the district funds were freely 
drawn upon. According to a crop repoi-t published in June 1891 numbers of 
young locusts in the Hatigu Tahsil of Kohat were also destroyed by firi'ig 
the dwarf palms throngii wliich tliey were crawling, while in the Barak 
ilaqua the det traction is noticed in the same report of some three thousand 
maunds of young locusts. 

In Jhehim the destruction of eggs began early in March. From five 
hundred to six hundred maunds of eggs were destroyed in one tahsil. 
At first one anna, and later half-an-anna^ a seer was paid for the Qg^, 
while gur andatta were distributed to tlie people eu^raofed in destroying 
the young locusts. Some R3,0U0 was noticed as spent from district funds 
in the early part of ti^e spring upon the destruction of eg^s and young 
locusts. But the Deputy C?oinmissioner states that the people were in- 
clined to be apathetic, a-', from the dimensions of the plague, it seemed 
hopeless to cope with it. 

In Shahpur the Naib-Tahsildar of Khushab was put in special charge 
B!id large numbers of young locusts were destroyed, though little real im- 
pression was made upon the pest. 

In Gujranwalain March many of the winged locusts were killed in 
the morninirs and evenings when they were inactive. Every patwari, 
lambardar and policeman was made responsible for reporting at the tah- 
sil whenever eggs were laid or young appeared. Land iu which eggs 
had been deposited, if not under cr«»p, was ploughed three or four tiroes 
so as to expose them. E^^ofs also were collected in j^reat numbers, the 
usual plan being to make each house in a village furnish daily a *' tind " 
or well-pot full of eggs. 

In Sialkot bands of villaijers were organised to kill the young locusts. 
The methods adopted were, driving them into trenches and burying them, 
and surrounding them with a circle of men armed with branches, who 
gradually drove them into straw, which was thf n burnt. 

An interesting account is given by Colonel Lance, the officer com- 
manding at Ferozepur, of the methods adopted in figliting the young lo- 
cufcts which invaded that cantonment in May 1891. Both British and 
Native troops were employed in the work, and Colonel Lance writes: 

** £auh corps and detachment was given certain limits within which it was to 
Wjik and to do its best to destroy any swarms that came within them ; corps, however, 
woio employed at otiier pUces that were heavily ttireatened, as required. 

" With the exception of one heavy swarm that came on the 17th Heni^al Cavalry 
iineSi the swarms came on the south-west comer of the station, and on the south- 
east and north-east as far as the cemetery, near the Sudder liazar. In the Commis- 
sariiit-TrcDBport lines they were iu countless numbers, and for days it seemed a« 
if they would succeed in getting into the station from that dirt^jtion. 
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'* The method principally adopted to destroy the locnsts was by hnmiii^ thein with 
dry f^raes. When swarminj; in trees or bushes this seems to be the only effective 
method. When in open ground it is eaf«y to drive them to lines or clumps of dry grass 
in which they swarm, and which is lighted when the whole swarm has collected. The 
objection to this method, however, is the enormous expenditure of grass, even when 
used economically, as was done when the men became experienced in the work. Large 
quantities of grass were bought, but the Executive Engineer placed at my disposal 
a large quantity of old thrftch, without which it would have been imposnible to have 
provided the quantity of grass required. Keiosine was tried with the grass. It was 
used chiefly to burn the locusts out of trees and bushes, but it wiis found after trial 
that in most eases the grass was nearly as effective without kerosiiie, a great deal of 
which was required to produce any result. 

"It was found that grass could be much economised by digging a small trench about 
a foot deep and a foot wide, iilliiig the bottom with a little grass and laying the same 
lightly on the earth thrown upon the side opposite to that towards which the locusts 
were being driven. A little more grass sprinkled round the trench after the swarm 
had been driven into it, and set fire to, effectively secured the destruction of the swarm 
with but little expenditure of grass. 

*' Pits were also dug into which the locusts were driven and then buried. This 
plan is said to answer well when the insects are small, but when, as in the present 
case, they are large and active, it was found that they could not be kept in the pits 
unless they were dug very deep, and even then many succeeded in getting away. 

** I had the opportunity of trying the method said to have been used with great 
success in Cyprus. Low canvas screens were made from condemned tents supplied 
from the arsenal, and strips of American cloth, over which the locusts cannot crawl 
were sewn to their upper edge. In front of these screens, which were set up in the 
path of the locusts, pits were dug, round which an edging of tin was placed, up which 
the locusts could not crawl. Driven against these screens the locusts either hopped 
into the pit themselves, or were driven in by men who eventually surrounded them. 
The advantages of this plan are the extent of ground that is covered, the comparatively 
few men that are required, and the completeness of the operation, as if the screens are 
sound and the drive conducted with skill and patience, scarcely any locusts can 
escape being driven into the pits. The tin rim obviates the necessity of the pits being 
dug deep, 2 or at most 3 feet being sufficient The rims used were 4 feet by 
2 feet, an edging of 2^ inches of tin on the ground suiface round the pit, and the 
same width on the inside edge of it. 

" I regret that I knew of this plan too late to provide sufficient screens for general 
use. I believe that this system will be found most efficacious, and feel confident that 
had we been prepared with this apparatus the work of destruction would have been 
carried on with less trouble, and with better results.' 



n 



In Jhang^ according to a crop report issued in June 1891^ twenty 
thousand maunds of locusts had up to that time been destroyed. 

The above comprises all detailed information which has reached the 
Museum on the subject of what was done in the Punjab in the spring 
of 1891^ but numerous incidental notices have been received of the work 
of destruction whieh seems to have gone on systematically in all districts 
where young locusts hatched out. 

With regard to what was done in Sind and Rnjputana, where epg- 
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layin*^ also went on^ little fresh information has ])eeQ obtained^ but the 
people seem as usual to have dene what they could in the way of de- 
stroyinsf the younjj locusts by driving them into trenches. 

In the case of the measures taken in districts that were only visited 
by High.ts, no fresh information has been received, but the system which 
has proved so successful of driviuii^ the insects ofiE the crops, is believed 
to have been universally adopted by the cultivattfrs. 

E. C. C'OTES, 

Dej)uly Superinfeudenl, 

Indian Mu»eum, Calcutta, 
6(h JuH^ 1SU2. 
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NOTES ON INDIAN APHIDES. 
B* G. B. BucKTOK, F.R.S. 
But littte attention biMierto liae beati given to tlm tropical A|>hitlea 
ot the old world. Any additixt) to our knowledge of thu species whieli in- 
habit British India doubtless will prove of interest, both as being cou- 
nected wiih ecitntilic enlomolo<>y, and with ^rieultural eeimomy. 

Hitherlo the^e Homoptera hiiTe been regarded ns chiefly inhabitiog 
the temperate regions of the world, but there m-e reasons for believing 
that observation only is needed to prove the existence ol' diverse species, 
which control the vegetation which lliiuriBhes under the mjuator. 

The Aphis which attacks the bamboo {BamOusa aruH-liuacea) of 
Dehra Dun, hardly accords with any described European sj«cies or eveu 
Kenus. Amongst many hundred specimenB sent to tne by Mr. Cotes 
I wuB unable to find a single winged individuitl, a circumstance which 
fur the present prevents a complete diagnosis of the species, since the 
wing venation is of high importance for ulassicul grouping. The 
characters of the bamboo Apbisj however, are sufGi-iently distinct to 
justify, in my opinion, the erection of a new genus, notwithstanding that 
the diagnosis at present can refer only to the apterous viviparous female- 
Genus Oregma (From 'rtfiycn to protrude), Buckton. Body globose. 
Vertex conspicuous from the projection of two slraigbt liorn-like proceas- 
ee. Cornicles small and conical. Cauda inconspicuous, often tufted 
with numerous setse. Rostrum exceedingly short and rising from 
between the first eosie. 

Oregma bombusft, Buckton. — Body globose, less so in tbn imma- 
ture forms. Coiiu^itie'l aiid con- 
stricted into scgmenls. Vertex with 
two coruun. lyes very small. Notum 
narrow. Bo^trum very dilKcult to 
see, rising from the undereide of the 
ihorai, much as in Coccus. Antenncc 
about half the length of the body, 
obscurely Ave jointed and ending 
with anaii-like process., as in Lachnue. 
Legs short. Tai-^i with iwo ariiculii- 
tions. Colour greenish browu, more 
or less mottled with black. Miiny of 
the specimens preserved in weak Spirit 
were quite black. 

Size 0070 X 0-050 inch. 

Clusters on Ibe upper siirfai-es oE 
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the bamboo at Debra^ covering the foliage of the plants with its sooty- 
black excretion, thereby doing some injury. 

The winged female and the (apterous?) male are undescribcd. 

Tbe general appeamnce of this insect may suggest some affinities both 
with tbe genus Lachnus and the genus Chaitopborus ; but the small 
size of tbe insect^ the sbort Jegs> the peculiar front, and the position of 
the very short rostrum will eliminate it from the first ^enus, whilst the 
non-tuberculose and sligbtly hirsute cbaracters of tbe abdomen^ etc.; will 
separate it from the latter. 

An examination of tbe winged insect will be interesting, and show 
the group to which tb is aphis sbouldbe referred. 

Description of ilUJigureM'^ 
Fig. 1. Apteroas viviparous female. 
», 2. Underside of tbe head, showing the position of the rostraui between tbe fore- 

C018B, the two cornaa, and autennsB. 
„ 8. The two jointed rostrum. 
„ 4. The cornicle. 
M 6. Tarsus. 
n 6. Abdominal apex of immature forms. 
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A NEW LASIOCAMPID DEFOLIATOR. 
By F, MooRi^ 
Spalfria minor. ('} n. sp. 
Jf«fe.— Upperside TPiy pale ochreons-Teirow. Fore, ving crossed liy n 
niediiil nnj « dtscal faintly indicated 
slender ilufky band, both of which are 
parallel with the outer mar^D, Ui« 
outer band hein^ incurved at it« ante- 
rior end, and the inner band bent 
inward and slightly wnved. //iW- 
wix; crossed by two similar slender 
bands, both parallel with the outer 
margin and incurveil, inner band slightly waved. 

Underside somewhat darker oclireoos, both wings crossed by two 1cm 
~^^ apparent slender bands, as on tho 
a ' iipperside. Front of head, palpi, 
and legs above brighter ochreons; 
pectus brownish ochreous; body 
above pale ochreous; al>donien 
beneath a tittle dnrker ; antenuo 
pale oohreouo ; the shaft |>aler ; 
eyes black. 

ieamlt. — Wiiiga longer ana uariower than in male. Uppenaide uni. 
formly purpnrescent ochreons- brown. Pore-tciag crossed by two simihur 
dnsky bimd", which are somewhat broader and darker than in male, the 
inner band pHsning through a darker spot at end of the cell. lliH4'Wi»g 
with two similar bands, which are straigliter in their course acrosB thu 
wing. Cilia edged with pale daereous. Pody darker purpurescent ochre- 
ous-bronn ; front of head, pectus, and legs brighter coloured. Underside 
somewhat paler; both wings with ihe transverse slender lands less 
apparent.. Antenns dark oihrcons-browit. 

Kxpimse— (JlS, ? IJinch. 

Habitat — Burma 

Feeds on herbage. 

' Tlie rateqiilUn of tlii* insect aro aaiil to liavc proved injiirion* in Shwrln, lliirma. Vat 
a note on tljc lubjccb, ■Pepngc20or Xo. I of this volume. TlictipcibiToileacribrdconaiat of 
a sinicle pair of ■pecimcns; of tlicae ihe male !a prcKrvrd in tlio Indian Bluwum, anil ths 
f<':nB)e is to be founit in tlir Phayre MnBCiim, Ituucoon— Kd. 
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A NKW CAPSID PEST 
By AfoNs. L. Lbtuikiiry. 
Cafocoru antfHtlalttt {'^) Leth. iiov. sp. 
Val<]ee1ongnti», pordide flavcsociiB : autcDnis fiilvis, arliciilo piinio 
sat robusto.longiludini capitis ffiqualt, 
secuiido longissimo, gracili, priino 
quadruplo lotigiore, tertio, quarto t-t 
qiiinto lequalibiiB, gi-acillimis, Irngi- 
tudine primo feqitalibiis. Pronotam 
trapeziforme, piinctnlahim, angtilis 
poBticia tat prom inenti bus, pai-um 
acutiB, Uviter obtueinecalis, anticis 
obtuBiB, margine antico collari dis- 
tioctissimo, cnlloBO, terti& parte 
anticA proiioti ca11o robuBto, lato, in 
medio emarginato, obteclfi. Heme- 
lytris flavis puncfatie, parce fulvo- 
pubeBcentibus, clavo et parte snturali 
corii roseis, interdum coneoloribng : 
l>edibus concoloribus, tibiis spinulis 
nigris dae'n am iiiiducim in iiailf externa annatis, tarsis apice f uscie. 
Long. 6 — 7 millim. 

formft anguBtatft congeueiicis Kuropceia distinelisBimiiB. 
Prov. — Madras. 




(1) Tliiaiiisett U noticed ntip" 
(SorjAam vntgare) in tliu Soulli 



;e 27 of No. I of tUw ™1iir 
root DUlrirtoCtlic Mailiw 



It ia i&id to iiijuTG cliolnm 
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THE MANGO SHOOT PSYLLA. 

Bv G. B. BucKTON, F.R.S. 
Ps^lla eislellataQ) n. sp. 

Head small. Eyes globose and prominent. Vertex nearly straight, 
with a fine vertical sature. Tumid behind the eyes. Antennse about 
•Jth the length of the insect, each springing from the face near to the inner 
margin of the eye. The 4th^ 6thy and 7th joint cylindrical, and nearly 
equal in length. The apical joint terminated by two strong and long 
setee. Combined pro-meso-and meta-notum large. Abdomen deeply corru- 
gated and ringed. The dorsal part much raised. Apex of the female 
terminated by a sharp cauda, composed of genetal plates, saws and rasps 
not unlike those seen in the TettigidsB. The genitalia of the males 
complex. Legs stout and rather short. Tarsi with two distinct joints 
terminated by blunt claws and two fine hairs. 

Membranes of the fore-wings furnished with a large, darkish, long, 
stigmatic cell, from and below which runs the strong cubital nervure 
which furcates at about two-thirds of its length. This furcation forms 
the subcubital nervure, and shows two forks, the outer of which runs to 
the margin, and the inner one nearly so, it being interrupted only by a 
curved inter-marginal vein. The lower wings are veiy delicate, and the 
neuration faint and difficult to trace. 

Colour of the body shining pitchy-black, except the fore-edqfe of 
the pronotum which is rufous yellow. The underside also is black 
except the three last abdominal segments, the legs and the cauda, which 
are feruginons yellow. Membrane of the wings fuscous. Antennse 
fuscous, except the two apical joints which with the tarsi are black. 

This insect attacks the mango {Mangifera indica) and causes the 
terminal shoots of the tree to assume the form of imbricated pseudo-cones 
of a bright green or yellow colour. When cut open they show a central 
pillar, from which septa or curved walls proceed and form chambers 
which appear to have free communication one with the other. I could 
find no external openings to the two cones submitted to my inspection, 

(») A note ontliiu fpocics appcnrcil on pnpc 13 of No. 1 of tins volume. The insect 
<Um:ige8 mango trees in Delim Dun, North- Wej»torn l»roviuces. by aborting the young 
slioots. The specimens were furnished by the Director of the Forest Scliool. Mr. IJnckton 
writrs that it may prove hercnfter necessary to erect a new genus for the reception of this 
species; for the present, liowcvcr, lie includes it in the genus Tsylla, to which it is most 
nearly related. 
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but I extracted several almost completely developed imagoes from the 
chambers and also the exuviae from larvse. Probably the above insect? 
were hardly [ready for exclusion, and hence the ^imperforated condition 
of the cones. 

Some interest attaches to the circumstance that the Terebinthacise 
to which mnngo tree is referable are peculiarly open to the attacks of 
gall-making insects. We have numerous examples of Pemphiginse amongst 
Aphides infesting the foliage of exotic species. 

Size of insect 014 x 008 millemctres. 
Wiijgg 013. 

Anteimse 004. 
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NOTE ON THI! PliSTS Of THE TEAK TRKB. 
By Majoe C. T. IIinohau. 

At pa^ 46, No. 2, Volume XVIII of tbe " Indian Forecter," there 
i* a note by Mr. J. Nisbut, Deputy Conssrviitnr of Forests, on the (lumnge 
done to tlie tvak pbinlations in (he Pe^n Circle by the larva of h moffli. 

This moth, called by Mr. Sishct, •' Torlrix {Teotoaa 7), " dot^s not, eo 
far as I knotv, occur in Teiiasseiim. Dnria^ the past three years, while 
on tear in the furastB, I Imve mnde careful searcli, and been always on 
the look oLit, but have fuiled to Hnd it. Quite recently also at my request 
Mr. P. W. He.ily, Eitn Assistnnt Conservittor of Fores;B, went th-j rouad 
of tbfl ivlioleof the teak plantatione, an) over mnob of the natural forest 
in the Alarm valley, without coming acruss a single teak tree atlackei 
by the pest. 

As it was n matter of some !rap >rtanoe to procure the moth and 
hare it properly idenlided, on the 23rd A]>ril of this year I sent a servant, 
vho has been used to collect insects for me, to Rangotn and by the kind 
permission of Mr. Jellicoo, Deputy Conservator o£ Forests, iu charge of 
the Kangoon Forest Division, he was enabled to proceed to thi teak planta- 
tions in the Magayi reserve, where thf plague of caterjiillaTS destructive 
to the leaves of the teiik had set in. Tbit p)ui;ue, I I>elieve, occurs 
annually in some portion or another of tbo Uangoon Division. 

Some 611 or 60 larvm weie procured by my man, who returned on the 
3Uth. 

Unforhiuntely I had been obliged a day or two earlier to go out into 
the district, and I did not return till the 6th May. 

On examining the hos containing the caterpillirs, which bad, accord- 
ing to directions I bad left, been looked to daily and fed with fre^li t«ak 
leaves, I found that the miij'ority had not only pupaled, but that a good 
number of the m 'ths even hud issued. Luckily, however, there were still 
sume 12 or 15 remaining in the larval etate. 

'1 he moths 1 found were of two species. 

One, a soft dark robust- bod ieii motb, with an expanse of 1 3 inches. 




beeuiileiitiiitd by Mr. CoLesas a N'ottiics muth of ihcfam ly Ilgblaida, 



Imlia,!. Ifiu^unt Sot'it 



[Voi.ni. 



Bp'wi'*3 //ft/'/ 




1 Cramer. On thi* upptrr n4f, the groand colnr i^f 
\Yf: ir.rn win'_' i« a»!iy ^rey witli a tinje of yellow, »ha>i&I at the base of 
til.' :v.n'^ '■.II thft'liic, alin^ the costa, an i hroa Uy alon» ttie oattr marshi 
ivl;h ".fi.iln.ri( l.r'.'.Bii ; lii-iil-wius Jark brown with an irregitlarban'i onthe 
tiff, not r'-n'':^iii^thr:c'''!4'a, an(Ial.ir;;e squarish markaCtlie anal an^le Ter- 
m:i '.n f'^'i. Cilia of thirfore-winj dark brown, of hiod-winw brown with a 
ii.'lif va*!! 'pf jiiiik. l/'tiler^icle, both wings pale Termilion red turning at 
ti.<! ba"!, al'.iiif the co!<ta and on the disc of the fore-wing to ytllow; an 
iri't.'iiUr rn:irk "n tlie Eore-ning and two spots at the anal angle of the 
hirirl'winj, uilh Home indlHtlDct sbadings dark brown. 

Thn la rv» me.iniiroii a little over one inch in length. It is whitish 
yi>il'>w hnni-ath, thmky greenish aboT<:. Along the middle of the back 
iii a pstle (■•'nil cr>l<.iired stripe with darker smoky brown etripes one on 
turU Rid'r, (vhii-h lntt«r arc each outwardly margined by an indistinct and 
Morrir'wiint intj:rniplnd tvhitc line. Head dark brown; a few erect dark 
)>;iira •n-iiiU-j-A ov<:r isu-\i fiegmf^nt. 

The second species, Afr, Cotes informs 
mc, is new to the Indian Musenm col- 
lection, bnt that it is undouhte'lly one 
ol the Pyiales and very close iol'altga 

!■"' y ,7"" {tkopiil'i) damasfesal's Wallier,(') 

1 ■ < ■ '""-' following is a biiet description o£ 

'■'■ " _., tbti hivva and moth. 

Larva : lensth 0.7 to one iiirh. Colonr 
pale sap-ijreen; two lines of pwrplish 
updtH ailing the middle of the back. 
lliMd yellow ; a few pale ert-ct hairs 
..ll.-i.il .,vr I'iii'li M'Kinciil. 

.W'.lli ! lupjiiiu" II H inelics. UppfrsiJf pearly white with a slight 
•Huif U>\^i< I r<ir-i<-wiii;r itxirkcit along the costal and onter margins and 
xiaa llii> diL-ii iviMi iipotN of nnl, funning on tlic hist indistinct narrow 
I > r.o biMnU I hind wiilir with Ih" outer margin narrowly edged with 

• r 1 <"<!' ('ilin of th» for -wing iillt-rnat^'ly red and while; of the 

■ •\ -I'.K P<ii« wbiln. t1nd.'rKidt< pnu'ly white. 

'H..: 1.11 viii lliitl li)id n.il piipalM had all tiirncii by tha fifth day after 
r I'iliiin, It'll li n]<i><iiii« Hi't'u) t» liiko tho same length of time over thi'tr 
I r(|ijii.niN, lliii inxllio i«Kuing fiMiu the Stli t> the llth day after 

'I'I'i' //*/</.''( f'liiiiihl n I'llhwr lliiunv o.H>Mn oilher in the corner of the 

' , bxnr ll|.> mid rih .^f h 1.-»r. dragilin^' the si.l.->!of the leaf slightly 

(. II till) ll).< »''.|i. '\\v^ /V'.i/m iuvari^thly r.>1K-d itself ap in the 

.<» >'t ll.K KmI, |..ddih^ It m position by a r.'vv thTx>ad.«. 

I'l It., r.)' .1. I .ImvU.ii .t.WilUsl t» 0.'>n<!l\ Suri-iSv.vlin wu kindly 

ii.iin^i lU I ,|,.i.:tiiiii>»'« Oil' -I'.v.f » i\,:i^('.t^t>itf-:t;t vvaik«T— KJ. 
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My recollection (for I unfortunately have mislaid the notes I took) 
of the ravages of these caterpillars when I was in cliar^e of the Han- 
goon Division, is that they appeared in the teak plantations on or about 
the 20th May, sometimes in almost incredible numbers. Thoir ravages 
were C)nfined to cei tain areas, whore they re-appeared year after year 
stripping the young teak of their leaves with the rapidity almo.st of lo- 
custs, and hanging in thousands by webs to the branches of the trees. 

It is quite possible that Uijblcca puera may, like the Tort fix mnritiana 
mentioned by Mr, Nisbet in paper above quoted, pupate among the dead 
loaves on the ground, but, it' so, I should fancy few individuals could 
survive, for a plantation attajkid by tlijse pe>t'J is a wonderful scene of 
activity. Numbei*s of jungle fowl, ground thrushes [Pitti), and insectiv- 
orous* birds of all kinds crowd to tlio spot to feed on the latei pillars. 

'I he P^rfilis, as I have alroaly said, rolls up the cdije of a leaf and is 
thus rendered less con^pious and saved from enemies. It certainly 
occurs in far. greater nu^nbers than the ll^blfVt pffcra, 

Maui.main ; 
18lA Jane 1802. 
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MISCELLANEOUS NOTES. 

In Aj)iil lS9i some j^alls found upon spruce fir {Abies SiHilhiiina) 

trees near Chakrata in the North- Weht«'rn 
a • oil spruce r. Himalayas, were sent to the Museum by the 

Director of the DeLra Dun Forest Scliool. The galls were superfi<ially 
very much like small fir cones. They were inh:ihited by aphids, which arc 
believe 1 to cause the abnormal growth by irritating the tist^ues ot the 
^h(>ot in feeding. The insect appears to be closely aided t > the spetios 
Chtrmts cocclnens, Ratz., which attacks fir trees in Europe in u similar 
manner. Th<^ Mu<?eum does not possess specimens of the European form, 
no some of thj Chakrata galls have been sent to liurope for comparison. 



In nn interesting communication received in May 1892, Mr. E. E. 

,, , (ireen writes that an ant which has been 

indeutilieu as Dutyitis longicornts some- 

\iu,^ 'A'i^'k fK^tatoes (Solanum tuberosum) to such an extent in Ceylon as 

1'/ ,' ik^ i\ ifiipoHhible to grow this vegetable. Mr. Green found that the 

iy^-/A *f#t A'/ attacks the roots of other garden plants, working so iaM- 

<!>/>»,/ iuuil^, iufi damage usually remains undiscovered umil it is too late 

v^ ». ;* *u^ f/lant. Mr. Cireeu suggests that the ant noticed on page 42 

-/ Vv 'i'h*: II of these Notes, attacking potatoes in Burma, may jH^rhaps 

'^^f '/^.'/r»^"d t» the tame species, Mr. Green also forwards some scale 

, ,A/ * '(y^fffiflff) found on Tasmanian apples which were being sold in 

^v/, /, 'Ih" scale contained living eggs, which would, no doubt, in 

4 >- './/,f' * l»»r« hatch<Ml out prodiuing acuve larvae capable of establish- 

y ^'f,»*.,it*M 'v\ any place where they happened to li^ht Uj)on a suit- 

A^ Mr. (ircon points out, the find is an interesting one as 

. y . ^1^ ^-'^^y invfjctsof this kind may be introduced from enormous 

7v<, «>,fl*' iriMOct in question is likely to have been Myiilaspis 

rf. .>/>// ¥w Vf*/,^ -4, WMMfh often does much damage in orchards. As, however, 

, A * ^* ' '*i H*i« pipocii'8 in the Museum collection are very poOf 

, ,,., . .4 ^ t.',ft4h little doubt about the ideutification.(*) 



4 »" y t V 









«iX.«'i O/ 4b<' idfMitifinition of the Aphid noticed on page 46 

of Volume II of these Notes as very injunons 

<i» the muHturd (Brassica) crop in Hooghly, 

>/ V ■V)*.'^ t\tLH.^ wl.o has kindly examined the insect, writes 



I , ,* 4 A A 



't^hti kifdlly f^xnminrd l>> Mr. W. M. Maftkell. who eonSrms the 
y .*•»■■*,.'* Mh. r|M(ti'« Ih om» whicli nttack^^e^eral tvecH in tho Urmpeimte 

/ / *^ ■ t * V '• *-fi h^mi ii|i|ik' irui and lin^ftthoru iu Ken Zetland, 



No. 2.] 



tkal:, so far as could l>e mode out froii) the specimens forwuided, llie 
insect seems to be idcniiciil willi the species Jjjiii braetiva which ntlneks 
^napit MTveusis «nd olher fii-ld ciopsi in lirifjiand. It would liedesiralilo 
to procure fuitlier spi^eiincQs to eniible tlie iiieect to be idenlilied with 
certiiinty. It is likely to be the one noticed by Duthie and Fuller, in 
their tield and Garden Cn-p^, iw attacking Briusica compeslris (rape) 
and its varieties in the North-West Provinces. The fuUowin^ is au 
extract from their valiuible work (Part II, page 31) :— 

" The outturn of lape in eitremelj precarioas, or othernise it would bo mucli moi'o 
generally' {;r< I nil ana pole crop thuti it is, since arra fur ai'«a llie value of a crup of 
«araou voiilil be con riilc rally greater thnn tlint of a crop of ivtieat. li is, hoMi'ver, 
leculiHrl; liable to the ntlaaliB oF B. sppuleH of lili^'lit, and in dnrnp aea-oiis everj 
plant ilia tieia is nut luiTOmiimnly cover<-d with liny iuhflcU (A|.l.idt8), wbk-h suck 
the nap from llie flowering slinots and effect iiaily pievent anj- feed from growing, 
Wlifie holdings are lai');e, as Uipy are in the aub- H inialaj'nn country, n culliviilor ciid 
aifi.ril 10 risk the tolal Las -if tlie arr>p mi a part of his land, uith the chance befura 
jiiui of hnndKome pn'fits if the s-'ascin is piopilious. Hut in the uroivded dislrittB of 
the Doab the totnl loss of « crop means KUoh distrcBS to ihe tullivnlor iLit ha prefers to 
make a cei-ta'nty of a imnlenite prnlit rather tiinn run any risk in aiming at a large 
one. The cultivation of rape as a sole crop in mmc |:artii nf the prnvitice*, and as a 
subordinate crop in other piirts, is tliertf ore explained by a difference in the density 
oC population." 

In Mnrch 1892 Mr. J. Moliisoii, Superintendent of Fal»ns, Bombay 
Cricket ininring potato plsn,.. P-'-^'^i''^-'^. forwarded .,.ecin>ens of a cricket 
whiih had proved destructive lo potato plants 
in Kliandesh, by cut'inp through the stems near the surface of the 
(TTOund. 'I'lie insect "as found to le indenlical wiih specimens in iho 
Museum collection wbicli have 
been determined by Dr. Henri de 
Sanssure as LiOffrvllus bmaiu. 
liitus DeGeer (Gryilidin), a BjKcius 
wliiih has not previously been 
uoticei as destructive in India. 
Ciicketa of this kind a"e ve y 
iJifficnlt to deal wiih; floodiiifj Iho 
Und to brinfj them to the surface, 
.\here the birds can get at ihem, 
may be uwful in casus "here it is 
piacicable, while drossin* the 
land with gas lime soot und such 
ferii'i^^ers aa kaiiiit might perhaps 
be woiih trying, thungh there is 
liitleevidonce to show that they 
do much good. 
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In Apiil I89ii Mr. A. V. Knyvefct fonvarded specimens of a moth, 

the catM'jillar of which hud Leen noticed as 

Castor-oil seed caterpillar. 1.1 i • m » ^ / ?» • • 

attacUmg" caslor-oil plants [liicnius coinmU' 
nis) in the Sonthal Perj^imnalis. 'J he sj.ecimens were in too poor a state 
of preservation fcr (satisfactory examination, but, as fai* as could he m;ido 
out, they were identical with s| ecimens in the Museum collection which 
have been determined as belonging" to the species Conot/ethes jjtiucti' 
feral'ts (iuen, 'llie eaterj»illar attacks the seeds and is said to have done 
a largo amount of dttn)ngc. 



In March 1892 Mr. J. Mollisou, Su] erintendent of Farms, Bombay, 
^ , , . , , .,, forwarded pcd- of liombay hemp [Crotalaria 

Crolalaria Juncea cutcrpillar. . 1 i 1 1 

juncea) tiinnclkd by the larva? of a micro- 
lepitlopferous insect. Mr. Mollison wrole that the insect had been very 
dcHtruetive in 13:ir(;i]a in tlie months of October and November, a tliii-d 

of the f ods kept for seed beings affected. 
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When full-fed the caterpillars spun them- 
selves up into little silken cocoons, which, 
in the case of the ones reared in the 
Museum, were attached to the sides of the 
box in whiah the pvods were placed. It 
is }>roUble, therefore, that the habit of 
the insect is to desert the pods before 
fjhtt'iitiz it« cor;o(Hi. Moths emerge 1 in the early part of April; they 
f tov* Uf )h' I'hycidji', l»ut the species is new to the Museum coUectiou, so 
n, p^tiH'.i'iiH have been sent to Europe for precise identification.^ 



Ih April lHfi2 Homo cut worms and Elateridae hirvse^ said to have 

proved destructive to potato plants in Kalim- 
ponjj^, Darjeelmg, were received from Babu 
ii '/ fij III', hio ji, The insectH were too immature for precise identitication) 
i.i,« ii,i * ifi \yt,imn well) likely to have belonged to the species Agrotis 
¥ufjn»'i l'>*lyr. ^No«f(ui«f) a Hpiteies whieh was reared on a previous occasion 
i«» J.i f»jM».« iji;^ h«/in /all rpilhirH whieh proved destructive to potato plants 
\xt )f '-H*',!!'^, K<io>«ni> iMunUion was tried by Babu Mukharji, but the 
M^il'i-, ii">ij;/h fni'iyij|,i|/ii,jr, d<» n(>t seom to have been at all conclusive, 
/J rl.i imu Hi^t (jiif I'hMil^ion was applied veiy few stems had been cut, 
»l,'y««yl* *»ujiiiioUi, ^Mibct worn t(» bo found at the foot of each plants 
>*♦<,'# liii nitul.ffh Ihtii \ii'i\\ npplie<l, liabu Mukharji found that more 

^ / * " ' •'"«. .iiM* (/• I M l-hiitly n\muiiutt t>y ttio well known entomologist Mr. F. 

**' ' ' • •'♦• ► H •'»* 0». •-)». I }i4 ,1/. //#,» tinvKftfcfh {Ph^cis zinckenella Tiict.) a not 
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tlian three- fourllis of tlie plants (Hod, l)ut tlie grubs ditsajpeaied and 
the plants that remained seemed vi!:i:orous ; so it is possible that the 
plants which died were merely tbose vviiich had previ«)usly been itijured 
by the grubs. It should 1 e noticed, however, (hat Kerosene emulsion is 
not usually recommended for use a<rainst cut worms or Elateridje larvae 
in other parts of the world. In India hand-pieking- seems to be the only 
method that has hitherto been adoi>tcd for fighting these classes of 
insects, which live chiefly under<]froun<l. In England ploughing p^as 
lime into the land when the crop is off the ground has been recommended 
against similar insects, wiiih^ such dressings as soot, guano, nitrate of 
soda, salt, and rape dust are all said to be u-eful. 



In January 189!il a few speeimens of the white wax insect Ceroplaafes 

cerifcrus Anderson, were forwarded to the 
White insect wax. ]M„seum by Mr. J. Deveria, who wrote that 

it was ]dentiful on trees in Furulia. Tiiis is of interest in case more 
specimens of the insect are wanted in connection with the inquiry dealt 
with in Volume II, No. 3, of the^e Notes. 



lu March 1892 specimens of the rice sapper [Lfpfocorun acuta 

Thnnh.) were forwarded to th# Museum by 

Tbcrico snnnor in CVylon. -»i- . -ir i p tv • t • /"« i 

'' Major Yerbury from Irincoraali in Ceylon, 

where the insect was said to have proved destructive to iho rice crop. 



In April 1802 an insect was received ihrough the kindness of Messrs. 
A pnpi'oscJ enemy to the tea B^rry & Co., with the information that it was 
P*""^- thoni^ht to h ive been the cause of some damage 

to t^a bushes in CV^har. The insect proves to be one of the Cureulionidie 
beetles. It is identical with a sjiecinien in the Museum collection which 
has been determined as Aati/cns chrjjsochlorus Wied, It had been for- 
warded by ^Ir. John Leekie of ( aehar, who was of opinion that it wag 
responsible for the stripping of the young leaves off the tea shoots, noticed 
in several parts of the garden. The insect is not unlikely to feed (►n 
the young tea shoots, but it has not previously been reported in this 
connection, and is not expected to occasion much injury. 



The Brinjal [Solanum Melougf^na) fruit, which is brought to tho 

Calcutta market, is sometimes found to be at- 
tacked by the caterpillar of a microlejiidop- 
torous insect which bores into it much in the way that the caterpillar of 
the coddling moth bores into aj)ples. Caterpillars of the brinjal borer 
obtained on the 2Cth April 1S92 began to emerge, in the Museum, as 
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motliB (in tlie Sil; nf Mav. In the ttipe of one at lenst of the specimftn, 
the caterpillar, nlien full fed, eei'ms to baT« 
.IcEerted tho fruit and spun itself op \u'..) » 
very slight silken cocoon upon Ihe side :f 
4 the cage, nnd thia is likely to he the fi-ent-iT 
j liabit of the insect, though it ivonld ■« uf 
well to observe further specimens before urn.- 
cluding that the habit ia an invnriaW nut. 
' The mnth proves to he indentical niih <>-aie 
specimens in tlie Mui^enm collection, whii-h have been determin«i vj 
Colonel Swinhoe as Leuciiiodei orbanatU Gi.^n. (Pyi-alea), This species lias 
been recorded ns occnrrin^ in all I>i>''t8 of Northern India; aUo in 
Burma, Ceylon, the Andaman Iskud*, Java, and South Africa. 




In July iSDl some Orthopterong insecfs were forwar<Ie<l to ihe 
Muscnm hy the Deputy Conjmissio.ur of 
injiirn ii m i> . ^^^ Sliahpnr Dislriut, Punjab. They were 
of two kindH known respectively as Tula and Tiridda. Bolh R|>e:ies 
ynfti^ dnid lo he PTcc|>ti"nally numerous in Slinhpur, where they h;id 
diHi'i coiinidi'mliln diinmjTP to tlie young summer crops. The Toka 
iii»i'cfc provi'd to liu a oriikct nllied to the ^ewna Qrfllo'let, but Iiiihfrtn 
ijiiliJiNii'il in th'- MiiKmitn colWtion. It ha^i, therefore, been seat to Kuro[ e 
C'H- id''iitilicalion. According to the reports furnished hy the district 
*t(Ili«r-,tlii« InKi'iit Finmi'tinicRdoe«niuchdnmii<;etoynuni:hnjra(P«»nMr'/»m 
Ijfphiiidfum), jowar (S'i'ffimm rulgare], colton iGottypium ier6-ieeiti*) 
Mild othor cro]M, both in Nhnhpiuanil also in Hrssar where it is known by 
Mi'i mmn iiiiinn. It ti|ipo;irB in tlie latter part of April. During the day 
liiim i(. Kuni'rnlly lion hidilcn in thogroniid.bnt in the cool of the evening 
ii i"im>i» lint nnd rni'da iipiin the ynuii<>' plants, hut does little damage 
aflf'r (ho ci'ip IN I'liiir or five iiu'lies in Iieight, It disnppears in the bttcr 
)«il. .(f Mill riiiiiy m-ii'mn. Wiih i-Of:ard to the life history of criftkets of 
iiif l-tiid litlJii linN yet li«i<n ohsorvci) in Ii:dia, but in the owe of ullied 
viM"t"a lit Ihn Uiiltnd HIhIcm, according to Comstoek {Introduction to 
HHl'iiHiiliiffff) Lhn t'gKi inn ii*iiiilly laid in the ground in autumn. They 
\mh\t in <ltD fiillnwinix "print:, and the insects mostly die off on the ap- 
\>fm'\t lit willl.Kl'. Willi rcgaiil to rcineilies, too little is yet known to 
t/iiithi" Hiif vi'fy ilcdnilM lit'iittiKint to he recommen led, but breaking up 

Hi" ift'i'ittA In il Id wi'alhnr wmild seem likely to be useful, as it 

H""il'l (■rp'oD lliii i>|f({N, hiilli In thuii' natnial enemies the hii-ds, and also 
<.>/ U,iiv*ltntiim II! Ii<iii|i»riil.nii>, wliioh would proh:tb)y be nnfavourable to 
hvUtiHif/,. '('!<" '/'lii'li/'i liiHPi't proven to bo an Acridid grasshopper of the 
^n't* i:h'il"tfnni», fvltldh Ini" htvn rcr«'rr«l to on several occasions in these 
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Holes ae a common pest to youiif* indipo (Tiiiiiiiofera /iiic/oria) and otlier 
crops in various parfo of )n<liA. Little is known of ils lialnts, and no 
antisfactory means of dealing witli it yearns yet to have been rt-corded. 



In Ihe KfK Bulletin for April 1892 is an interesting note on the 
XgUlorw, pHfart,,. subject of the little Seolytid Iwelle XfMorut 

pi'rfornnx Woll.iston wliicli lias recently been 
rep<irle<l as attaeking growinir atigar-canes in t!ie West Indies. The 
Species was ori;rinally deEcrili(.d by \Vollasl>>n from specimens found per- 
fnriiting the bungs of ivioe o:\Blcsat Madi-ira. hi Sonlh America it has 
been recorded as boring into rum casks, also as frequenting cane refuse 
and rotting vcgjtalile neuter, end as at.tnictcd by Hglits at night. In 
India it has been noticed as boring into l)eer casks. (') Tlie danger now 
is that it may take to iittaclting growing sugar-cane in India to a serious 
extent as 't is said to have already done in the West Indies. With re- 
gard to remedies the Editors of the Kfw Bidhfin write :— 




"Thtre nhould be no dirilcultj t!tperiL'nci>d by inttlligent planter" in the West In- 
Aivi in ilfftlinir witli this cane-lioriT. The infe^tsd cnnea bIioqIJ bo deslroyed, either 
by httrning or posisinK thrc>uj;h the rollew of the ctins mills, Caro should he devoted to 
the Bflection of ' plant ' i-anefl, to en«nre that thej are free from the pnlis and eggs 
of the beetle, and precamions-huuldbe taki^n to cetrid of all the oane refuse in a decay- 
ed stiitc in the neigh hinir bond of the culiirntpd fields. In other reiipecte the same ftepn 
are iiei^essary with this borer as have been fonnd effei'tive in the case of the nioili borer. 
This Iftttor lin« been known to nttack iiiBsr-c mes at intervals for nearly sixty jear»,(') 
but its inllui'nce h.ns been rendered eorrpamlively harmless by the systematic deslmc- 
tioii of infested onn^s, and by exiieninii'g nnd diessing the ' j'lant ' canes before thoy 
are put into the fields. 'lhe»e sinipleaiid ell'edive methods ara rorlnnutely witliin the 

(')lt ivi.B nt first Biipi>o*eil to helong to tlip (ifnus 7'omirui, nod the comraiBsariat rerjeants 
are »iii<l •» have np)irnpriate!y dnbbed it '• Tippling Tommy." In Ui« report on Insects de. 
stniclivetofoicsts, AllaliaKadlSCS, Mr.K. Tlioinpion wrLtes: " I believe this to bo b species 
of Totuleut, a minute cylii'drlcal species I have «l)Berve<i boring into beer and water cajka i 
ns tliey bore clean thmugh tlio wrwid, the li(|iior nwy bo seen jettiiiR oat at »»rioui pointa, 
and l<y the foree of the discbsriye ths liitlv borers nro thiown oat with it." 

C) Vide the account of this insect given in Volnino I, page 38, of these Noie$. 



- • - • • • 
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The figure is drawn from a specimen from the West Indies presented 
to the Museum by Mr, W. F. H. Blandford. The length of the speci- 
men is about two and a half millimetres. Its colour is light chestnut 
brown. The legs and antennae in the figure are merely dotted in to give 
an idea o£ their probable shape, for the setting of the specimen does not 
permit of an accurate drawing being made of these appendages, and it 
has been thought best not to run the risk of damaging the specimen by 
disarranging it for the purpose as it is at present unique in the Museum 
collection. The markings shown in the figure on the prothorax and ely- 
tra will probably be sufficient to enable the insect to be recognized when 
met with in sugar-cane, but it should be noticed that there are a large 
number of very similar, though distinct insects, to be found boring into 
the bark of trees in India. 



An interesting summary of what is known on the subject of the Fun- 

Fnnpoid diseaso versus ^oxd disease (Imrta denm hmk.^ Boir///is 
Mcloloiithini larvae. teneila Saccardo) which attacks Melolonthin 

larvae is given in the April number of the periodical Inficct Life. Tiie 
large amount of damage which is done by Melolontliini larvfe or " white 
grub *' in India makes the question of the practicability of utilising this 
disease for destroying the pest, an important one, but the evidence at 
present available on the subject is very contradictory. According to M. 
Alfred Giard's paper in the Comptes Rendus of the 3rd August 1891, the 
spores retain their germinating powers for more than a year and the dis- 
ease can be readily communicated not only to Melolontbini larvje but 
also to other insects which live in a similar manner in damp situations. 
According, however, to M. JeanDufour's paper in the Chroniqua Jgrtcole 
ViUcole ei Foreslier du Canton du Faux, November 1 0th lft9 1 , though the 
disease can be disseminated to a certain extent by infecting the soil 
either with artificial cultures or with fragments of diseased insects, the 
number of fi-esh grubs which take the disease is very limited. 

E. C. COTES, 
Calcutta, Deputy Superintendent ^ 

85tA June 1892. Indian Museum. 
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shoTfinf): some tendency to a sub-division. Claw single. Fostrura phoi-t, 
stout^ blacky furuisbed with a long seta (? more tban one), and placed 
between the coxse. Prouotum fuscous, separate from the abdomen 
and furnished with two rows of dark epots. The lower border of the 
pronotum ends by several foleated cereus lamin», pointed at their ends, 
and one overlapping the other somewhat like the scapular feathers of a 
bird's wing. 

The white plates only partially cover the abdomen which becomes a 
marsupium or cradle to protect the twenty or thirty black eggs which 
hatch within the dead body of the parent, and find therein a secure 
covering until they are sufficiently grown to migrate over the food plant. 
The lower part of the abdomen is smooth and cylindrical, but the upper 
part is deeply f uiTowed or channeled into bundles of strise. The sternum 
is slightly spotted. 

Size female with the marsupium 0*16 x 005 of an indi. 

An examination of the male is desirable. Doubtless it is winged. 
Attention should be called to the anal filaments, which in Orthezia, 
unlike other known Coccidie, have numbered two instead of four. 
Mr, Douglas has so figured the male of Orthezia insignis (see Ent. 
Mon. Mag., Vol. XXIV, p. 169). This insect, which has close rela- 
tions to the Ceylon insect, was first found on Strobalanthus, a Chinese 
plant growing in the economic houses at Kew Gardens. 

I think the insect above described is distinct. The Kew insect is 
much larger ( ? ), its body is piceous blacky and the thoracic laminso are 
developed in a single instead of a double row. Observers on the spot 
have peculiar facilities for studying the economy and life histories of 
such insects. As the dipterous male insects of Cocci are very active, and 
they usually live only a few days in the early season of the year, atten- 
tion and address will be required to secure them. 

The Kew insect appears to be spreading over the hot houses of England 
and seems to be very difficult to annihilate. It does as tnuoh mischief 
as the more common "mealy bug/* 



Explanation op figurbs. 

Fio. 1. — Female, with the black eggs appearing throogb the 

cover of the marsupium. 

Fig. 2.— Hind legs with tarsus and claw. 
Fig, 3. — Antenna, 



Ho. a] 



A Neie Speciet of Fulgoriiia, 



A NEW SPECIES OF FULGORID^. 

BY MONS. LETHIERRY. 




Caput Uiorace paulo luogius, aat« ooulos pauIo promiaeua, supni 
stramineum, subtus opacum, fuscum : vertice oculo uno tequali, basi 
excflvato, carinis apicalibus scutis, promiDentibus: fronte Hubelongatftf 
oarinft dlstincta. pei-currente, baei furcata : clypeo medio distincte cariDato : 
anteanariim articulo primo Savo, apice uigia, secundo Savo, basi nigro, 
nltimis nigris. Pronotum et acutellam tricaricata, pallida, morginibns 
£iiHciB aut obscure stramineia, vittisque duabus dUci longitudinalibus 
stramiQcis. Tegmina abdomine duplo longiora, bjalina, margioe imo 
oommieBurali clavi, maculi pnrvft quadrnti marginali ponemediuni, necnoQ 
margine apicali superno (hoc hyali no- tri fenestrate) nigris : venia apice 
uigria, diacoidali medii apice furcata. Abdomen nigrum, lateribug spg- 
mentorum doi-aalium pallido-maculatie. Ftmoribus nigrJa aut fuscis, tibiia 
et tarsia albo-pallidis. 

Long, (cum tegminibns) 5 ntillim. S $ . 

Formi verticis D. Fairmairei Perris, affinia: pictura tegminuin inaig- 
nia. 

Ceylon. 



,*) The ipedei wm forwnrded from Ceylon by Hr. R. E. Green, nud the fnllowlnft pu- 
Ian Bra token from the interestinfr noteii lie hn* furniahetl regsrdtngr it. The insect ii to 

E!i 



tl«nlar 

be tonnd In it* ^iriona itap'S of growth awnrming within tlie clKuping ehmthi of the learw 
nf the Indian corn plant (Zea tnayi). In net wentber It in nccouipanled by a aootf fnngiii 
which hna not been iintired at other times. It in also atlendrd by anti. The egga nn 
buried in the tiuuei of the plant on tbe inside of the sheBtliing- leavei, the oriBce beinfr 
nmoealed by a depoiit of white ironll; secretion. The effect npon the plant* depends upon 
th« period at which they are attacked. It attacked when joang, they are stanted aad 
weakened. Older, irell-ettablished plants do not differ ao innrb. 
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Nympha: flava, tribus segmenlis ultimis dorsjalibus ad lat«ni iiigro- 
maculatis. 

[Tlio following is an explanation of the fignre, which has been prepared by the Masenm 
artist. A, imago ; B, C, and D, larvse in varionR stages of development ; E, egg ; F, antenna 
of imago ; G, H, and K, hind leg, second leg and fnmt leg of imago. The natural sizes of 
the vrtrious stages are indicated by hair lines. — £<f.] 



A NEW ENJEMY OF THE CUSTARD- APPLE. O 

TRANSLATED BY F. MOORE, F.L.S. 

Family PhycifidcB Genus nov, AnonapesUs, Ragonot. 

Female, — Face smooth, rounded. Antenuae of female slightly flatten- 
ed. Tono^'iie well developed. Palpi ascending, carved, somewhat oblique, 
thin, smooth, rather short, not reaching the vertex, the third joint nearly 
as long and as broad as the second, obliquely cut at the apex. Maxillary 
palpi scaly, flattened against the face. Body moderate, the abdomen 
reaching one-third o£ its length beyond the hindwings. Legs strongy 
flattened. Forewings sub triangular, narrow at the base, the costa very 
slightly arched, the hind margin and angles much rounded, slightly 
oblique; with eleven veins; cell reaching three-fifths of the length of 
wing, slightly concave at extremity; vein, 2 near the angle; vein 3 
from the angle, curved, parallel with 8 and 4, veins 4 and 5 ap- 
pearing stemmed, but in reality separate, originating from the angle of 
the cell and in a line with the median vein ; vein 6 from below the 
upper angle, veins 8 and 9 stemmed; veins 10 and 11 from the cell. 
Hindwings nearly triangular, slightly sinuons below the apex ; with 
seven veins ; cell short, one-fourth of the wing ; veins 7 and 8 long 
coalescing a short distance, vein 7 afterwards joined to 6 ; vein 5 free 
running very clr'se to 3 and appearing stemmed with it; vein 2 very 
close to the angle; vein 4 wanting. 

This genus, described on a unique female specimen, appears distinct 
from all others on account of the peculiar disposition of veins 2, 3, and 
4 of the hindwings. It seems to partake of the characters of Psorosa 
and Heterographis. No doubt the male has peculiar palpi and 
antenna. 

0) The specimen upon which the genus and species are founded was reared in the Masenm 
from caterpillars found tunnelling into the fruit of the cnstard-npple (Anona squamosa) in 
Calcutta. The insect proved to be new to the Indian Mnseum collection, so t^ras fom^rded 
to Lord Walsingham, who submitted it to Mr. F. Moore. Mr. Moore writes :—" The 
moth from the custard-apple ia also a Phycid, the specimen sent liome being thst of a 
female. This hns been kin<lly examined and described for me by my friend Mons. Rsgonot, 
who has characterised it as belonging to a new genus and species of PhycitidsD, to which he 
liHS given the names of Anonapesth hengalella, and of which I herein send you an English 
description for publication in your Museum Notes." As the female only has yet been de- 
scribed, it would be desirsble to procure the male.— JFrf. 
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Anunjepestib bbn'qai.blla, Ragonot, u. cp. 
Female. — Lengtli 22 mill. t'orewingB dark green, daiker in basal 
area, tlie costa, in middle aifa, l>ronilly pale yellow, witli a greenish 
tinge, the dorsal half broadly 
puiple, turning to dark viulet 
on the inner margin of the 
median area ; marginal dots 
black, large aud distinct, 
placed between a series of pale 
longitudiual Bli'enks in ihe ter- 
niiniil ai'pa, on the veins. 
Cilia fuscous, sliining, pnle 
browuish at the base, the ex- 
freme base of Ihe wing also 
pule iTownitfa. Lines distinct, 
pale gvetnish yellow edged, in 
median aiea, with the ground 
colours but darker, the first 
line oblique on cosfa, nearly 
vertical iifternraTds, but indent- 
ed outwardly by two short 
angles on thct discal and dorsal 
folds; second line very strongly denlate in tbe middle, indented on the 
iliFCal and dorsal folds ; beneath yellowisli-grefn on the costa, the dorsal 
half fuscous. Hindwings brownish-grey with a puiple tint; the corta 
tinted with greenish and shining ; cilia wbitith, a blackish line near 
the base; beneath paler. Head and thorax brownish-ochreous; the 
collar tinged with greenish ; tlie thorax darker, tinged with purple. 
Palpi dark green, the end lialf of tlie terminal joint pale ochreous. 
Abdomen ochreous. Legs greyi^h•ochreouB with greenish tinge; the 
tarsi brownish hhtck. 

[Ill the Sgiuro, whioli hna been prppateil by tlio Muiteiim nrtiit, ia ihowii the motb, 
nntunl lize, n1<o a Eccliaii uf n ciiibinl-apple tunnelled h; the cnlerplllar, Imlf natural 
aite.— Ef.] 
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NOTES ON INDIAN APHID^. 

BY G. B. BUCKTON, F.R.S. 
Orrgma iamiuta,^ Buckto», 




ICmged ye»a/*.— Body wholly black. Head moderate, without 
marked cornua. Eyes obvious, anteDnee, about one-third the lengtli of 
tlie body, Five-joiuted, the apex minute. The third joint much the 
longONt atid more than double the length of the fourth, bolh these and 
the fifth joints numrrously ringed, as in Schizoueura. Roetrum short. 
'Wiii^'M nmplo, membrane rather fuccons. Cubitoe with a marked punc- 
tured itif^ma. Cubioal vein once forked aud not conflueut with the 
oubitup. Ijowor wiu^js normal. Cundal end bilobed. 

Th» Nm:dl and youii(;er larvnl forms have the two comua below the 
vnrlox much pro<luci'd, as shown in figure VI. 

Tliin iiphis a[ipcara to infest the bamboo throughout Brilish India, 
th(i Hi>ui<>ivUiil imiillcr Kjieiiniens taken in the Nortb-TVestem Provinces 
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ii'.irinni w»i i>ri^inRllj dMcribed on j»ge 87 of this Tolume 
• roi'iii Uk#n in Driira Dun, North-Wett Prorincei. Tha 
' .l."crihvil r.ir tli.- tint time, «u Uken hj Mr. E. E. Or^Fii, 
'nt.'iiiiiiFa bdiiilra.." in Ccjlon. Hr. Green ncticPi tliat 
■ ■iiiimliinvn ta iibuiiilant M to rompUtel; cover the luTfacs 
I. il'fB iii)t appmr to be injured to mny verj grast extent. 
I''" ri.riii in o( a .lull state Erey colour iliglitl^ obacnred by a 
il.'i linviuK a rii>liion ot while mtn\ npon tbe eitreiuit)' of 
■iin, I. II ihu Dtlier band, U m dark in coIoqt a« to b« almort 
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do not differ^ ezoept in size, from those taken in Ceylon. This differ- 
ence doabtlesB is doe to monlting and age. 

Attention of observers should be turned to conditions of hibernation, 
and towards deciding the questiou whether, like some other Schizo- 
ueurinae^ they descend into the ground. 

Expanse of alate form 0*29 millemetres. 

Size of apterous form 0*10 millemetres. 

The apterous form is figured iu Vol. Ill, p. 87, of these Notes. 

Fig. I, alate female insect. Fig. II, antenna of the same. 
Pig. Ill, tarsus and part of tibia. Fig. IV, candal end. Fig. V, 
young specimen of larva. Fig. VI, magnified view of the head with 
comua, etc. 
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MISCELLANEOUS NOTES FROM THE ENTOMOLOGICAL SECTION. 

BY E. C. COTES, DEPUTY SUPERINTENDENT, INDIAN 

MUSEUM. 



An interesting longioorn was forwarded through the Madras Mu- 
^. ,, , . seum in November 1892, by tlie Collector of 

Girdler longicorn. .iji .-. .in 

Kurnool, with the information that it had 
been noticed cutting rings of considerable depth and about an incli in 
diameter completely around the branches of a Tadernaemontana alba tree, 
'J he specimen has been identified through the kindness of Mr. C. Grahan, 
of the British Museum, as a female of the species Sthenias grisator, 
Fabr. Mr. Gaban notices that the male may be distinguished from the 
female by a small process ])ro3ecting obliquely upwards from the base 
of each of the mandibles in front of the elypeus. He adds that the 
British Museum possesses a specimen taken more than thirty years ago 
near Coimbatore which beai*8 a ticket with the following note — ''gnaws 
the bark of shrubs and is very destructive/' 

The same species was subsequently forwarded to the Indian Museum 
in January 1893 through the Imperial Forest School. In this ease it 
was obtained by the Deputy Conservator of Forests, Coorg, who wrote : — 

"These beetles cut off the stem clean in one night. Large rose trees 

nre thus cut down and destroyed. It is incredible that a small insect 
like the one I send can do such damage, and I would not have believed 

it had I not seen their ravages myself. I got them this morning 

from off the rose bushes they had destroyed. They attack the main stem 
and despise smaller branches.'' 

The rose stems forwarded with the insects ranged from three quar- 
ters to half an inch in diameter, and were cut completely off with re- 
markable neatness. The parent insect no doubt girdles the shoot with 
a view to afterwards laying its eggs above the notch. The habit is one 
that has been noticed with other species of the same family, and ex- 
emplifies the fact that withering trees are the ones most frequented by 
longioorn borers, the supposition being that a vigorous flow of sap is 
liable to choke the laiTa in its burrow. 



A good deal of damage was reported in the early part of the rains oE 
^ , .^ 1893 as done to tea in the Darjiling district 

A new Ppychid. , . ^ , , . 'ii 

by a species of case-making caterpillar. 
The insect was forwarded to the Museum on the ^7th June through the 
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A gri- Horticultural Society of India. It proves to bo a sjK'cies of 
P^jchidsB. The larvie cases are somewhat looser in structure, but very 
similar both in size and shape to tho^e of the species Eutneta siH-ima, 
Moore, which is figured and described on yage G3 of volume II of these 
Notes. "When received the caterpillars wore alive, but no leaves could be 
procured to feed them with in Calcutta. An attempt was made to rear 
them upon the leaves of a number of other plants, but they fed very 
sparingly and did not tiirive. Several imag;o« however, both male and 
female, were successfully reared . As usual, in the Psychidu) the female is a 
degraded wingless creature, very much like the female of Kumtta sikkima. 
The male is an active dark-coloured insect, very considerably smaller 
in size than the male of E. sikkima. It is also more uniformly covered 
with scales. The species is new to the Indian Museum collection, 
80 specimens have been forwarded to Loudon for comparison with the 
types in the British Museum. (^) 

Several specimens of a f-niall lohnoumonid parasite, also a single 
Tachinid ily, emerged in the rearing cage, but have not yet been identifi- 
ed. 



Both in 1891 and 1S92 damage was reported in the forct^ts of the 
^ , , ^ ,. Hyderabad Assitrned Districts by caterpillai-s 

which detoliated the teak trees. 

The specimens, which were forwarded to the Museum through the 
Forest Department in 1891, could not be identified at the time, as they 
were immature. They were preserved, however, for further investigation, 
and careful comparison with authenticated caterpillars since received 
from Burma shows that the insects in the two cases are identical. Tiie 
species is the one referred to on page 94 of volume 111 of these Notes 
under the name of Faliga d inn aste salt s^ "Walker. According to a report 
furnished by the District Forest Officer of 15erar, the insect appeared in 
the early part of September, but information has not been received upon 
the subject of the extent of the damage that was occasioned. 

In 1892 the insect was a different one. It proves, from the speci- 
mens forwarded to the Museum, to belong to the species //^W^a^vw^ra, 
Cramer. Injury commenced earlier, and a good deal of damage was done 
in the beginning of the rainy season. The attack is said to have been 
very severe in |>uie patches of teak, but was less noticed in areas where 
the forest was a mixed one. The trees that were attacked looked quite 



(*) The iDPprt Ims since been identified through the kiiidneM of Mr. G. F. Hainpson m 
Amaiitta eontorta, IVinpl. 
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brown amongst the surrounding f(>lia<:;e, and ultimately lost their leaves^ 
bat a new flush of leaves soon appeared. When full fed the oiiterf>illarB 
were said to have let themselves down by silken strands and to have 
formal cocoons in the ground. 

ITie species Il^hlcea puern^ Cramer, has previously been recorded as 
attacking teak in Lower Burma, ns well as in Dehra Dun, North- 
Weslern Provinces, and in the Kulsi plantntion in Assam, so probably 
occurs throughout India. 



Injury by the caterpillar C'f the Noctnes moth Jchtea melicerte, 

AehA meliccrte ^^^^Yy ^as reported in August 1892 from Dehra 

Dun in the Norlh-West Himalayas, and in Oc- 
tober of the same year from the Cuddapah district in Madras. 

In the rase of Dehra Dun a considerable amount of damag'e (iras done 
I olh to tallow trees [Sajnuth sebi/emm) and to tea. The caterpillars 
appeared shortly before the commencemtnt of the rainy season and 
be[>an by eating the leaves of the tullow trees. When these were 
stripped they let themselves down on to the tea bushes beneath and 
attacked them in a similar manner. Specimens were forwarded both 
from the Forest School and from Mr. Leslie Rogers. The latter noted 
that the caterpillar stage occupied from fifteen to twenty days and the 
pupal stage about ten days. The insect seems to have disapj^eareil 
almost as suddenly ns it came. 

In the case of the Cuddap.nh district the insect was reported as 
doing a good deal of damage by defoliating castor-oil plants. The 
specimens from which the identification of the species was determined 
were furiusheil to the Museum through the Collector's office. 

Mr. F. A. Skuse, of the Australian Museum^ Sydney, who has made a 

Tha Iclontincmilon of ibo *1^'*^ ^^"*|.^ ^^ Nemoeera, has lately examined 
tiiiNHiultn, some specimens forwarded to him from the 

iiidiiin Mnsoum of the common brown mosquito of Calcutta. He identi- 

drill t ho HpoeioN as ChUt pipiens^ Linn, said to have been introduced from 

Kgypt, nnd now ooourring throughout Australia, America, New Zealand 

and tlia old worhl. The fact is of interest, as the Indian form does no^« 

Hp|M)ar to Imvo Wt^n proviously identified with certainty. Bepresenta' 

(ivi'M of tlm utriptul blai'k and white mosquito, which is almost as great 

a ituiviinen in the Any time, in Calcutta, as the brown mosquito is at 

night, hiivo boon forwnnlod to Mr. Skuse for favour of identification,(i) 

(•) H liNM uliu'i* t»i»fn ttrtonubmi by Mr. 8kiM»# m« a n*w species of CoW for which he 
liroiiitMiii MiH iiNiim <*. ff/Aii/t^»/Ntf. Ui» i)««cnplkm wiU be pablUbc^ ia a tabicqaeaK number 
lit iMMii Snh9% 
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In Maicb 1893 caterpillars were forwarded to the Museum by the 

Deputy Commissioner tf Betul, Central Fro- 
vince?. 11 ey were reported as havings proved des- 
tmctive to gram(*) duriiior the cloudy weather, which had been prevalent 
in the district. The material proves insuihcient for precise identification, 
but the insect is one of the Noctues. It may he noticed that the cater- 
pillars of the specious Ilelioihit awigeniy Hiibu., sent to the Museum 
in 18^9 from Patna, where they had been altackin<^ Lath^rvs tafivus 
plants^ are very similar in general appearance, though somewhat differ- 
ently marked. They also tunnelled into the pods very much in the 
same manner. It is j^rcbable, therefore, that the two forms are some- 
what nearly related to each other, though they are likely to repn-Feut 
distinct species. 

An imago of the insect referred to in volume I, page 198 of these 

Notes, as occasioning a considerable amount of 
Tnvancore tcnk-borer. . i i • • i . i ^ . m 

damage by ix)rmg into teak trees m Travancore, 
was forwarded to the Museum in March 1893, by Mr. T, F. Bourdillon, 
who had successfully reared it from the caterpillar. The insect proves 
to be u Bombyces moth related to the family Cossida), but it is new to 
the Museum collection, so has been forwarded to Mr. F. Moore, who 
has made a special study of Indian Wacrolepidoptera.(*) 

According to an interesting note furnished by Mr. Bourdillon, the 
perfect insect would seem to emerge in the dry weather about March, 
and to lay its eggs shortly afterwards, for the borers are found from 
May onwards. Large caterpillars are also in some cases found at other 
times of the year, so it is likely that more than one season is sometimes 
pagsed in this stage. It is only softened, unhealthy wood that affords 
lodgement for the lorer. Healthy trees apj ear to be quite free from 
its attack. 

In August 1892 specimens were forwarded by the Officiating Magis- 

A ne.perid caterpillar tiale of Saran of an insect, kno^\n as '' Sapta," 
injuring paddy. said to have been causing much mischief to 

young paddy ])lants. The imago was reared in the Museum and proved 
to be a Ilesperid butterfly. The specimens have been kindly e^camined 
by Mr. L. DeNiceville, author of the Butterflies of India, who identifies 
them with some doubt as belonging to the species Parnara colacuy 
Moore. The excessive multiplication of this species appears to be 
somewhat unusual. 



(0 Ppo>»iibly Cieer arietinum. 

(') It liaa since Iktw examined by Mr. Moore who identifies it as allied to hit cotttn 
cadambaf Moore, 
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Defoliatiou of orange and lemon trees in Dehra by the caterpillnr 
, . ,. of the butterfly Papilio polytes was reported 

Orange tree defoliator. r, i i . ^^ . i -.,>^^ , . 

from the l^orest ^>chool in October 1892, and is 
worthy of record as confirming the observation that the injury to these 
plants is not confined to the one species Papilio erithoniug^ Cram. Tiic 
identity of the species was ascertained by comparison with a carefully- 
named series of Indian butterflies presented some years back to the 
Forest School by the Tinstees of the Indian Museum. 



Specimens of a large wood-boring insect^ which has been identified 

Longiconi -borers in the Pun- »« the Cerambvcid yeoeemmbfx Aolosericeus, 
j»*>. Fa'tir., were forwarded in December 1892 by 

the Director of Land Records and Agriculture, Punjab. - They were 
l-rocurcd bv the Deputy Commifsioner of Dera Ismail Khan in Novem- 
ber 1^92. According to the account furnished, the insect is to be found 
in trees growing in dry places and specially in the *' Karash(^)*' but also 
in the '* Sarin{*)'' and ** Kikar(')." It is known as Dain in Hindi and 
Raniak in Pushtu. It generally attacks the tmnk near to the ground, but 
the branches also suffer occasionally. The affected portion of the tree 
can usually be recrgnized by a swelling in the bark. 

The species has {leviously been sent to the Museum as associated with 
other Cerambycidae in attacking young teak trees in the Knl^i plantation 
of Assam, so is likely to frequent many kinds of wood. 



A longicorn-borer, received from the Conservator of Forest, Berar, was 

forwarded to the Inlian Museum in July 1S92 
by the Director of the Imperial Forest School, 
with the information that it does considerable damage to babul (Acacia 
arabicn) plants. The l.irva is sail to enter the stem some three or four 
inoh(«N above the ground, and to tonnel through the root to such an extent 
UN ^v«ntnaIly to cause death. The species is new to the Museum collec- 
tion i.f Curamhycidie ; it would seem to l>e nearly related to the genus 
flwlonf/^rnafhwi has been sent to Kurope for further examination. (*) 

(*) Kiiliiiilcitl nmnn not ancortninod. 

I*) U liMH ImiMi kliMlly oxauiimHl bv Mr.C. J. Qnhan of the British mnseain. whoidenti- 
Din U HI mlliMi' II Hinnll ninln oxnniplo of the species Celotiermn (ttc) f^tsalor, Fabr. Mr. 
iiAim\ itf*iti!f« Itmi IhU N)H*oio« nUouUI Ih> v^ACtHl ns n \-arietT of C. tcahratwr, Faibr., which 
wlity 'lilfuf N III ImvliiK till* |niboiiiM*iictf of the olvtrm more tanruy or brownish iu ooloar. 
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In April 1893 information was called for upon the subject of the 
•Jlie presei^-ation of books destiuction of book s by insects in Calcutta, 

from iiitects in India. and as the matter is one of general interest 

it may be useful to notice what was ascertained. The most troublesome 
inject in Calcutta libraries appears to be a minute Ptiiiid beetle, which 
agrees with the description of the species Sitoffrcpa panicea, Linn. This 
cosmopolitan book-maggot diills pin holes through and through the 
cover and body of a book, and often completely disintegrates it. The 
only other insects which have heen noticed as causing any considerable 
damage are white ants ( Terwes sp.) and cockroaches [Peripianeta am- 
ericana, Deg.). They first devour the books wholesnie, but are easily pre- 
vented from gaining access to them by placing the shelves upon the stone 
insulators commonly in use, while the i^econd merely deface the bindings, 
so are of less importance. 

The treatment recommended for use in the library of the Revenue 
and Agricultural Dopartment was that of disinfecting the books by 
pouring a few toaspoonfuls of refined mineral naphtha, or what is known 
as benzine collas, into the crevices of the l^inding, and then shutting up 
the volume for a few days in a close-fitting box to prevent the escape of 
the fumes. Books so dfalt with to be afterwards sponged over lightly 
with a very little of the finest kerosine oil, which should be rubbed off 
with a cloth before it has time to penetrate into the binding. This ren- 
ders the books to a great extent distasteful to insects without causing 
serious injury. It is objectionable on account of the odour of the kero- 
sine oil, but has the recommendation of harmlessness combined with con- 
siderable efiiciencv. 

Particulars have since been obtained, through the kindness of the 
Superintendent of the Royal Botanical (lardens, Sibporo, of a system 
which has been adopted for preserviLg books in that institution. The 
treatment has })een in use for a number of }ears, apparently without 
accident, and Dr. George King reports very favourably upon its effects. 
It consists in bru.^^hingr the books over with a saturated solution of r.orro- 
sive sublimate made by constantly keeping n few lumps of the poison at 
the bottom of the jar of alcohol (presumably the ordinary methylated 
article which has a strength of about seventy or eighty per cent.), so that 
the maximum amount may be absorbed. Great care should of course l)e 
taken in handling the corrosive sublimate on account of its exceedingly 
poisonous nature. 

It may be useful to add that in the Indian Museum Library, wher^ 
the books are kept in close-fitting glass-cases with a few ounces of 
naphthaline upon each shelf, little or no damage is caused by insects. 
Prom n note furnished by Mr. R. Chapman, late Librarian, it appears 
that the paste used in binding the Indian Museum books is poisoned by 
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uAAiun; tk\nmi half an onnce of sulphate of cop|ier to each Tb of paste^ 
¥fUilf: W/k<f already infcftUkl are disinfected bj shuttiDg them up for rour 
or llviit (InyH in a elr^e-fitting box of loose naphthaliue with as much of 
ihi» fiubtfiance afi [HMsible between the leaves. 



'llut followinf;^ insects found attacking groundnut plants [Arachis 

hjfpogcBa) in the neighbourhood of Panruti, 
' South Arcot, were forwarded to the Museum 

in Od/iW lHil2 l)y the Deputy Director, Land Records and Agriculture, 
Ma/lraM ; — 

(1) Mudnpiiclti. — This insect is said to be the most serious pest. 
] t afTficlH lar^G areas and materially arrests the growth of the 
plant. A good nhower of rain appears to remove it. Fui-ther 
ihfonnat ion ih promised. The specimens forwarded comprise 
larvii) and pnjxv of a microlepidopterous insect which cun- 
noi b<t determined precisely without an examination of the 
inia^o. 
(ti) /'V/ /;///•// /.—TI)iH inKcct is said to occur only in isolated patches, 
and in cliirily injurious in times of drought. It devours the 
librouN roolH of the groundnut plant and bites off the end of 
tlitt tup root. Plants attacked by it are killed outright. 
It ooeiuM in nio^t fields, but is not common. The Shiyali 
tahui, whero groundnut cultivation is comparatively recent 
and the noil i-amly, is said to be to a great extent exempt 
from it. Tho pnpal case of what would eeem to be a 
NootuoH nh»th was forwarded in connection with thin insect, 
but tlio matoriul is insufiicient for the determination of the 
H])Oeios. 
(8) A*<iwA//»>w<'^/A\— Those insects nre said to appear in large swarms 
in timen of drongbt. They pass en masse from field to field 
eouipletely defoliating the plants. An imago was reared in 
the Musouni from a pupa forwai-ded, and proves to be an 
Arctiid moth of the genus Alva. The specimen differs in 
nmrkings, and is somewhat smaller in size than the typical 
Aloa iachNfit, Cramer, but is likely to be merely a somewhat 
abnormal ivprest»ntativo of this common defoliating species. 
(4^ /\ir/l<i/>N/«.— This insect is said to devour the leaves of the 
gnnuulnut plant, but is usually rare. The material proved 
insutUeient for doteruunation. 
(&) A'*j/i>f Ki»Ai\— This insei^t is said to defoliate groundnut plants 
to a small extent, also to commit serious ravages on raggi and 
gingelly ovojvi. Tlies)KHMmeu forwarded is an Acridid 
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hopper of the ^euus Crotogonus, wliioh is a coinmoD petsi 

throughout India. 
To the above may be added au insect known locally as fJapuchi 
reported as having caused some very slight damage by eating the leaves 
of groundnut plants in Villupuram (South Aiooi) in {Se]itember 189:^. 
The specimens for\vardt?d to the Museum by the Dt^puty Director 
of Agriculture, Madras, consibted ol Curcnlionida) beetles belonging to 
a species which seems to be allied to the genus Episoinus. The insect is as 
yet undetermined in the Museum cullection, and has been sent to Europe 
for further examination. (^) 

Specimens of an ant belonging to the genus Cremastogasicr were pent 

to the Museum in January l«t)3 by Mr. E. E. 
CrBmastogatter dohr. Qicen, of Ceylon, with the information that iL had 

))roved very trouMesumo in cinchona and cofffo 
plantations. The insect was forwarded to Prof. A. Forel, who has kindly 
examined it, and who identifies the species as Crcmatfot/ai'fcr do/irui, 
Mayr, afonn which occurs throughout Ceylon, India, and Sumatra. 

The following particulars are taken from an interesting note fur- 
nished by Mr. E. E. Green : — The ants construct their larj^e dark-brown 
nests— sometimes more than two feet in diameter — on the stems of the 
cinchona and Grevillea trees, or on the brauclu s of the cofTee, and resent 
intrusion. They have no stings, l»ut the bites they inflict are so severe 
that it is ahnost impossible for coolies to work in the immediate neigh- 
bourhood. The nest seem often to be originally started around a colony of 
plant lice, either of the species Lccaninm cojfece or Daclylopins adoniditm. 
The presence of the ants causes a good deal of damage to tiie trees, as the 
portion above where the nest is situated often dies off, the branches below 
remaining unaffected. The breaking up of a nest only disperses the 
Ool(»ny and increases the evil, for in a very sh(»rt time a number of 
smaller uests take the place of the original. 



Amongst the Scarabajidaj forwarded to the Museum since the issue 
„ , ., of the last number of these notes, may be noticed : — 

ocarabseiutc. ' *' 

(1) Images of the species Serica prninom, Burm. (Melolonthini), 
forwarded in June 189Z from Devikulam, 5,000 to 0,000 feet 
in the Madura district of the Miidras Presidency, by Mr. 
A. W. Turner. The insect is reported to have done a con- 
siderable amount of damage by defoliating coffee bushes. 



{}) It hoA siiico been idontitioil through tlio kindness of Mons. DoBbrocliers des Log««, 
who determines it as Fpitomus CrenaiuHj Di'j. 
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much nngnifiel diagiams of tli« antennn, and one cf lite lei^a of the 
\inmeiWA AiUhremei rorax, Wateihiuaf. The ualoral s'ze of the iti^eck 
is skoiTU liy hnif tines. Tliis species is refined to in tbesie Hotel, volume 
I, page 208, and volume 111, page llS. It attacks tkins aud Itather 
oi all LiDils, and ia a Ironhlesome Mmiiim pest iu India. 




The »l>ove figure, which is after Cmti!=, iipiesenti ihelaiTa, piipBj and 
imago of tie Cucnjid 5'Vr./Mx* tur(vit'it«H'(i(, Linn. Tlie natural size of 
the iufett is iudkaled by 1 air line.i. TJ>is sprcies is referred to in 
the^e NoUti^aiawe I, pa!,'e 60, and volume IT, page 143. It is a 
comtnon fiarehoofe pe^t in Indin, Trheie it has been noticed as altaekin^ 
both dried fruil and aW fniimceoas suh^tiinces. 




The above figuie rei>reseRt8 the ira:i^'0 uf the Cucujid lamo'pi/xi 
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puiillut, Fabr. The Datura) size of tlie insect is indicated by hair Hues. 
Belonr are given enlarged dingrams of tlie antenna and of the first, 
second, and third p»irs of iegfi. The latter are numbered 1, 2, aad 3, 
respectively. The species has been reported as attacking ships' biscuit 
in Calcutta, and seems to be a common warehouse pest. 




The above represents the Lucaaid Lucanmt iKnifer, Hope, male, 
natural size. This insect is referred to in volume II, page 118 o£ 
these Hotet. It line bpen reported as destructive to cak trees in the 
liiuialayns. 

b2 
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. The above rt^prcsents the Melolonthid, LaduMlerna intpreBsa, Burm,, 
in varions stages of development, all natural eize, also the side ot 
the hcod in the imago, enlaiged, to eliow the structure oT the aQtcnnu. 
This Bpecies hits heen reported as e&tremely destiuctive in tea gardens 
io Sikkim. It is vefLTred to In tliese Note*, volume I, page 69, volume 
II, page H9, and volume III, page 3. 




The above is the Bupreslid Chri/sohothrii lexHofala, Gory, natuml size. 
Ittt larvie are said to bore into sal timber. Vide thcee Notet, volume If, 
page 1 Ifi, . 
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Tlie above ia a species of Ftinidoe, probably belonging to the gentn 
SinoxyioH. It hae been nported as tunnelliiig into the wood of the tree 
Terminalia helerica. The figure shows the imago eiilnrged, also mui-h 
mngniSed diagramB of the BiiteDiift] and firBt, fflcond, and tbird paita of 
legfl. The latter are marked 1, 2, and 3, respectively. The insect ia 
aoticedin tbeee Notet, vulume HI, page Zi, 




Th« above represents the destructive bambno borer Dinoderai tp, 
{Ptinida). The figure shows the imago enlarged, aL>o moob magni- 



ladiaa Matemm Haiti. 



[Voi.m. 



lied diagrams of ih« aoteDiia and fir^t, second, and tliird pairs of legs, 
the latter nnmbered 1, 2, aod S, respectirelf. The nntural size of the 
insect is shown by hair lines. The species is referred to in these Kotetj 
Tolnme \, page \Z, and volume II, page 150. 




The aljoTe repreeents the imarro of ihe Ptiiiid Rhitopertha putiUa, 
Fahr., enlarged, aleo much magnified figures of the legs and antenna. 
Tlie natural size of the speeimen delineated, which was obtained from 
Siallcob whent, is indicated by a hair line. The insect attacks wheat, 
cholnm seed, and other farinaceous matter. It is referred to in ibese 
Noteit, Tohime I, page 60, and volume II, pages 27 nnd 150. 




The above represents Ihe Tenebrioiiid Triboliitm ftrrvgiueum, Fabr. 
The figure shows the im.ngo enlarged, nlso much magnified digrams of 
the antenna and first, second, and third p.iirs of legs, the latter marked 
1, 1, and 3, respectively. The natural size of the insect is indicated by 
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liftir lines. Tlio specwa is a common muMiim and warehonse pest in 
India. It is nferreil to in these Nolet, volume I, page 60, ami 
volnmo [I, page 150. 




The above reprcBents the imngn oE a Cantliaiid bettls, which hns 
!)een reported as attacking crops in Meerut. It has not yet been identi- 
Ded. I'he natural sir.e of the insect is indicated by hair linoB. 




The above represents tlie Inrvn and pupa, both enlarged, oF the CiiT- 
cnlionid Jpton atrodil^ntH, Desbroch. The nntnrnl »ize of the specimens 
is indicated by bair lines. Tliis inject is referred to in these Noleg, vnlnnM 
II, pagei32 and 151, the imago being lignred on ^age 82. It allaebs 
the plant StroiilaHtkn* pectinatitt in Sikkim. 
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Tlie above represents the imago of the Curciilionid Aslgcut laieralit, 
Vabr.y enlarged j with much magniHed figure of the antenna. The natural 
size of the iuseet is indicated by hair lines. The species is referred to 
ill these Notes, volume I, page 58^ and volume II, page 151. It has been 
reported as attacking various plants in different parts of India. 




The above represents the Curculionid Asfycus chrysochloris^ Wied., 
natural size, with mag^nified fi<rure of the antenna. This insect has been 
reported as attacking tea plants in Cachar. It is referred to in these 
Notes, volume III, page 99. 



No. 3. ] Mlitcl/anfont Aolcs from the Enlomolo^ieiit Sectioa. \i1 




The above repreeciite the imago of the,Curcu]iouid.5(jDa^«j gran*laln», 
Fabr., natural size. I'bis insect is referred Co in tbese Notei, volunac IIi 
p^e 151. Its larvce are said to bore into Butea froiduia timber. 




The ttl ove is rednoed from a figure in Mr. H. N. Ridley's report on 
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the Destruction of Cocoanut palms hi/ Beelles^ Singapore, 1889. It sliows 
the dilapidated appearance which a cocoanut estate presents when suffer- 
ing from the attack of the beetles Rhpichophorus ferrugineus, Oliv., and 
Oryctes rhinoceros y Linn. These insects are referred to in these Nofes^ 
volume II, pages 8, 9, 149, and 151, the various stages of Rh^ncho" 
phorns femigiueuSy Oliv., bcincf figured in volume II, pnge S. 





I 




The above i-epi-Ci^cnts a species of Scolytidio belonging to the genus 
Volfigraphns (allied to P. pnhescens cf Europe), which has been reported 
as tunnelling into the bark of Finns exeeUa trees in the NoHh-West 
Himalayas. The figures show the larva and imago enlarged, also much 
magnified diagrams of the antenna and legs of the beetle. The topmost 
leg is the ivonx one. 



No. 3.] MiirelltiaeoHS Note' from the E'llomologieal Seetioa. 129 




The abore represents, the imago of the species Brvehm ehitientit, 
Linn., enlarged, also tLa seeds (natural eize) oE varioiH legiiminouB 
plants it attackB. The iiaturul ^ize ol tlie insect is indicated by a bair ■ 
line. The species is referi'ed to ia these Notei, volume I, page 209, 
volume II, p^ge 152, and volume III, page 25. 




The above rupre-'cntB a beetio which has been identified ns SrueiKt 
etnartjinatui, Allard. Vnr. The figure shows the imago enlarged, 
also much magnified diagrams of the antenna and first, second, and 
third pairs o£ legs, the latter numbered 1, 2, and 3, respectively. The 
insect attacks the seed of the Piinm sathum plant. It is referred to in 
these Notei, volume I, page i09, and volume II, page 162, 
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Tlie above figure, after Cumeion (Mem. Proc, Manchester Lit. 
and Phil. Soc, vol. IV, 1&90) ie|iresents the Proctotrupid flalyfatler 
oryta, Cameron, riferied to in these Nolen, volume II, page 156. The 
natural size of thif iiieeet is indicated by a liair line. To the ri;;hi is n 
much eulaigcJ diagram to tbow the structure ot the antenna. 




The a^ove figure after Camfron (Mem. Proc. Lit. Philos. Soc, vohime 
IV, 1890) repi'esants the miuute Chalcid Jpieltunt thea, Cameron, re- 
ferred to in these Notes, voUime II, page 165. The insect is less than 
halt a millimetre in length. To the right is a much enlarged diagram 
to show the etrueturc of the uiitciina- 



No. 3.3 Vnceltantout A'ofm Jrvm lie £n(oM:logkal Seclion. 




The above repi-esents a soctioii of tlie truuk of a jouiijj poplar Iree 
rrom Uiiluchistiin, Diie-tL-nth oiilurj) size, to show the tuunele ni&ilt.' Iiy 
the larva of the Aegeiiid moth Sphecia ommatiaformix, Moore. This 
iusect iu roEerred to iu these Note», vol. II, pp- H and 156. 




The ahove represents tlie laivat c&ie, iiatural sizo, of thohng wurm 
Jittmeta craineri, Westw., whicli defoliates tea and other plants. The 
insect is referred to in these NoUt, volume I, jjage 204, and vutaine IIj 
]»ago 157. 
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Tiio above ropresents the cater|iill!ir (natural size) oE tba spocies 
Spalyria minor, Moore, which has been reported as deroliatiog various 
liliinlH in Burma, The insect is referred to in these AWm, volume II, 
\mnn 1 50, and volama III, pa<^e9 20 and 89. Figures of the imitgo, 
iiuilt! and fematc, appeared in volume III, page 89. 
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The above lepr'senti the male moth, also part of a leaf with pierced 
cocooD, both uatural size, of the tvild eiik moth Arislkala iikHma, Moore. 
This iQEect is referred to in these i^oUt, volume II, pa^e 89. It Las since 
beeu forwarded to the Museum from Caobar, where it was found attached 
totheleft'ves of the peepul tree {Mem religioaa). The cocoon tsglinteiiin^ 
nhite in colour, in shape and structure not unlike the cocoon of a poly- 
voltine mulberry eilk worm, and conlainiDg a good deal of remarkably 
fine silk. 




The above lepresents the Nocluid leueania esrlranea, Guen-, in various 



Jiiilian MtiHttm Aifct. 
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stages of development, all nnturBl Bize. Tiu'b instcl is refeTieil to in 
tlivae Nolea, volume I, |inge 103, mid volume H, pngoi 5, 10, and 100. 
It has been rcportei as destructive to vai-ions plnnts in Bengal. 




The above repreFents v.irieus stigoa in Ihe life histmy of ilie Miero- 
lepiilopteroiis insect Ettrlioples indiea, SnunderB (after Saunders fignresi 
Trnns. lint. Soc., Loud., 1850-51). The Sjieeios was described as defo- 
lialin^r rolton pliints in Javn, ar.d is likely also to occur in India. It ib 
referred to in Itiose Koff, volume II, page 102. 




Tlie above reprcseiiis the Temnle imago enlarged, of tlic brown 
mosquito (Cnlfx ptpieiitf Linn.). Tliis insect is referred to in tlie»c 
Hotef, volnme ID, pa^e . The natural size is indicated by n bairlii^e. 
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Tiie above representti tlie Urvn and pup:), much ma^nitivdj after 
tiilcLri^t uf the species Culex pijiieits, Linn. 




'Ihv uLiove is from a di'awin<f ruruUlied by Mr. K. K. Gi'een of 
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CeyloD. It represents the tea leaE miner Oieinis theae, Bigot. The 
following is an explanation of tbe fignre: — n, tea leaf reduced, to sliow 
the tunnel made bj the larva ; b nad o, larvse enHirged ; d, im^o 
enlarged. The natmal size of the insect is indicated by Imir line?. 
The species is rrfeiTed to in these Notes, volume I, page 204, «oA 
T«)nme II, page 165. 




The above represents the imago of the Muscid RiceUia persiea, 
Bicot. The larva of this insect Lave been reported as attacking peaches in 
Chota Nagjiur. The species was first described in these Hotet, volume 
]j pnge 192. Notes on its life, history appeared in tho same volnme, 
page 195. The natural size of the insect is indicated by a hair line. 




The aliove represents the imaato of ihe T.ichinid Ckr/nopx dUpar, 
Fabr., which has been reported as troublesome to eattb? in Baluchistan. 



No. 3.} Migcellaiieonx Holei from tie Eulomologieal Seclion. 139 



Tiie iimect is referred to in tliese Notet, volume II, pngc 10., Toe 
natural size ia iDdicated by hair lines. 




The above represents apple twi^, one-third natnr.il size, From the 
Nilgiii Hills', chuwing the curious excrescences produced by the attnck 
of the Aphid Sehizoneura lanigera, Hauamann, This insect is referred to 
in these AV^ex, volume I, page SOS, and volume II, pages 13, 5^, and 187. 




The iibove ehows thu result of tlie nttat-k of the Green Fly Blight 
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CAloritii Jlaveieeai, Vahr., upon tea shootB. All the figures are drnwii half 
Datiiritl size, Tlie b\<v\'^ marked (a) ie an ordiuaiy liealtLy tea elioot, vvliile 
those Diarked (d) ai'fthootsoE the Bume age but euSeiing from the attack 
oE the C/iloritii, wliicli dwarfs their growth mid ruixlers them useless for tea 
milking. The insect ii> lefeired at length in these Nvlet, volume III, |>ng«> ii. 




No, 3^] illiseeUaneom l^otrxfrom the Knlomolofjtral Sfcfhu. 141 



Tlie above repreFonts vsirious stnges in the life history of the 
common white ant of Lower Bengal, Termeslaprobanes, Walker. The 
first block represents the soldier with large mandibles, also the worker 
with small mandibles : the natural size in each ease is indicat'ed by a 
hair line. The second block repreptnts the winged form natural size. 
1 he third block represenis the full grown larva with budding wings, 
also the fertilised female after it has dropped its wings and returned to 
the nest, but before its abdomen has expanded to any very considerable 
extent. The natural size in each case is indicated by a hair line. The 
fourth block represents the female, natural size, after it has attained its 
full growth in tlie nest. The species is referred to in these A'olet, vol- 
ume II, page 172, and volume III, page 23, 
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Tftjacc. 

Tbe ]Dve8ti<>^iion of the habits and life-histories of the various 
I, including the whole practical side of the question, lias had to be 
eoiifiDed to what could be nsccrtnined, without leaving the Museum, from 
specimeos and reports famished by planters and other residents in the 
localities a£Fected. This method of inquiry was very desirable in the 
first instance in order to ascertain the nature and scope of the outbreaks 
wliich would require investigation. It has been only an initial step, 
kowever, and taken by itself is necessarily inadequate. The cordiil co- 
operation of many of those concerned, who have ni)t only made observa- 
tions themselves upon the lines suggested to them, but freqnentljr 
forwarded living specimens in such condition that they could be kept 
nnder observation in rearing-ca^es in the Indian Museum, has enabled 
a aarprising amount of information to be collected. The limit of useful 
work to be accomplished throu<;h this agency has now been to a large 
extent attained, and the results arrived at require, for their further 
elaboration, extensive and prolonged investigations which can only be 
carried out effectively in the field, where all the concomitant circum- 
stances can be inquired into. 

Tbe prospect of further advance is a hopeful one, provided means can 
be found of carrying on the investigation upon a s^ale commensurate 
with its importance. Already, the information collected in connection 
with the habits and life-histories of many of the species is suflicient to 
indicate the possibility of adopting metliods or treatment which have 
done wonders in dealing with corresponding forms in other parts of the 
world. Some of these methods have alieady been experimented upon 
with promising results in India, and are likely eventually to be adopted 
upon a large scale. Others have been sugnestrd, but not yet taken up, 
while a third class have hitherto hardly so much as reached the ears of 
the frreat majority of the planting community. 

In particular tiie insecticide-^, both liquid and gaseous, and the 
various forms of ai»pai-atus for applying them, now in general use in the 
United States, are worthy of special attention, while a field is o|)en for 
the cultivaticm of beneficial parasitic forms, seemingly as promising as 
that which has yielded results of the greatest practical value against 
fluted scale iu California. 

The only sound basis for investigations directed to the prevention 
and mitigation of insect ravages lies in the careful study of the habits 
and life-histories of the S])ecie8 concerned. Researches in the field and 
iu the laboratory, however, must not be divorced from each other, but 
must go hand in hand, supported by practical experiments upon a scale 
Kafficient to exclude error. This has been the sj'stem adopted in tbe 
United States with the result of saving a very a])preciable portion of the 
enormous damage previously caused by insect blights ; and there is no 
apparent reason why similar procedure in India should not be productive 
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of siiuilarly u^eiul resuItSi especially where sucU valuable crops as lea^ 
indigo^ and coffee .nre concerned. 

The following report is intended to sliow the stage which the inquiry 
has reached in the case of the lea plant. It has been drawn up with a 
view both to facilitate reference to what has already been ascertained^ 
and also to indicate the directions in which further research is desirable. 

The record of the inquiries conducted in the Indian Museum hns been 
kept in the pages of the periodical Indian Museum Notes. The report, 
therefore, is chiefly based upon this publication, supplemented where 
possible from the papers of other observers who have frequently been 
in communication with the present writer upon the subject of their 
inqtiiries. 

Amongst works from which help has been received, special reference 
may be made to an admirable series of papers by Mr. E. E. Green, 
onginally published in nineteen instalments in the Ceuhm Independent 
in 1889. In these papers Mr. Green describes his ohseYvations on a 
number of species which attack the tea plant in Ceylon. Most of the 
insects he describes have also been recorded from India, and arc therefore 
discussed fully in the following pages. Others again have not hitherto 
been recorded from India, s<> are merely alluded to briefly, the reader 
being referred for further particulars regarding them to Mr. Green's 
work, which should be in the hands of all interested in the subject. 

In his recent woik on the Chemistry and Agriculture of Tea, 
Calcutta, 1893, Mr. M. K. Baniber makes a number of suggestions, 
many of them of much practical value, for dealing with the various 
blights which attack the tea plant. The chapter which he devotes to the 
matter is arranged on the same plan as that adopted in the present 
report, his remarks, indeed, upon the entomology of the subject being in 
many eases transcribed from Indian Alus^nm Notes* His recommenda- 
tions, therefore, can easily be consulted by those concerned and, as his 
work will no doubt be in the hands of most Indian tea planters, it has 
been considered unnecessary to do more than refer to it in this place. 

[When not otherwise acknowledged the figures in the following re- 
port have been drawn from the sj^cimens by native artists in the Indian 
Museum, the majority being the work of Uabu G. C. Chuckrabutty. 
Many of them have previously appeared in illustration of papers by the 
writer in the pages of Indian Museum Notes. With two exceptions 
the wood-cuts have been prepared by Mecsrs. West, Newman & Co., of 
London. 

Owing to his absence from India the writer has been unable to revise 
the final proofs of this report; it is hoped, however, that the typo- 
graphical errors which escape correction will not be of importance,] 
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THE TEA IlfSECTS OF INDIA. 



INSECT A. 

COLEOPTEBA. 
Mei.oi.onthini. 



Lachnostenta impressa, Uuima— ( = White giub). The 
Inrva ((■ e. iinmatuie foim) ol this insect is tiie soft, white, curvsd g^nib 
aliowD ill ihe left hiind bottom figure. In ls91 it appeared in vast 
DunibtTd in some of the Darjiliiig tea gardens, and made great hnvoo 
nmong young te^i plinth. Id one gardea it is reported [eide Indian 
Mustuit Notfs, Vol. Ill, page 8) to have practically destroyed 100 
aciea of yuuDg te^t ns fast as it was planted. Its provaluiice in other 
years is shown l>y ihe fait that in 1K6S no less than 2,695,000 in- 
dividuals' were coliei-ted and destroyed in tlie piililie gardens, Darjiling, 
uloae {,cide Jnriiaii Mmeum Nolet, Vul, 1, page 59). 




From what is knonn in conncctiaa with the habits of insects of tihe 
same eub-family in other parts of the world we can be practically cer- 
tain that the life-history o£ ZacAnoiterna impreua is somewhat as 
folio WB :— 

The beetle, a brown insect, depicted natural fize in the upper part 
of the block, mutes with another individuni of the opposite sec, but oUier* 
wise almost exactly like itself. The female shortly afterwards lays 
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its eggs on the ground. From these eggs emerge small curred white 
grubs araied with powerful jnws with which they bite off the roots of 
plants. These grubs never quit the o^round. They moult at intervals 
and gradually grow bigger until tht^y become of the size shown in the 
left hand bottom figure^ or even bigger than this. Tliey then moalt 
their skins for the last time and transform into white motionless 
creatures (or pupse), one of which is depicted, natural size, in the right 
hand bottom figure. The pupa lies dormant for a time in the gronnd^ 
and then its skin splits down the bnck, and out of it emerges the 
beetle which makes its way out of the ground. The beetle flies about 
for a time and perhaps eats a few leaves, but its chief object in life is to 
find a mate and to become the parent of another generation. Thus the 
circle goes on continuously, 

Witli rej;ard to the time spent by the insect in its various stages of 
growtli all that we know is as follows. A number of nearly full-grown 
grubs, sent to the Indian Museum^ Calc itta, from Datjiling in October 
1891, remained in the earth at the bottom of the breeding-cnge in 
which they were kept, until the following February, when> a beetle 
emerged. This shows that the insect passes the cold weather in the 
«4round, for in the moist warm climate of Calcutta it is certain to 
develop at least as fast as in the hills, and possibly considembly faster. 
The beetle of a species belongin*; to the same family has been noticed 
by the writer emerging in large numbers from the ground, on the Cal- 
cutta maidatt/ivi the latter part of the hot weather, so the probabilities 
are that the hot season is the usual time for emergence. Under these 
circumstances the eggs woull be likely to be laid about the beginnings 
of the rainy season in ^otthern India ; but this point requires confirma- 
tion. How long is spent by tlie grubs in the ground before they become 
full grown wc do n(»t know, but the fact that the European species 
Melolontha vulgarisy Fal»r., spends more than three years in this stsige,* 
while the American species Macrodactylns snhspiuosns^ Fabr., spends the 
greater part of one year,' leads to the supposition that an equally 
long period may be required in India. Much; no doubt, depends upon 
the climate of the locality ; for warmth and damp are almost certain to 
accelerate development, whereas dryness and cold retard it. In any case, 
a generation of the insect is almost certain to occupy one year, and it is 
qaite possible that it takes two or even three years to complete. 

On Ceylon coffee estates, where Melolonthini larvse at one time 
proved very troublesome, the only method of treatment that seems to 
have been at all successful was digging out the grubs by hand; and this^ 
though very costly, was generally admitted to be the most satisfactory 
method of dealing with the pest- 
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Attempts iia\e recently been made in Etitope to destny the grubs 
of an alliixi insect by inoculntitig them wUli the sports of a fnogoid 
disease to whioh they nre subject. This method of treat ment| however, 
has not hitherto yielded any practical results, so cannot be recommended* 
In the case of a species which attacks the roots of vines in Europe, 
bisulphide of carbon is faid to have been usid with some success, but 
the writer is not in a position to say whether it is likely to be of ^ny 
use in India. The simplest melhcd if a] plying it is said to have been 
to make a hole near the main root of the vine by forcing a small stick 
into the eaitb, then to pour aliout half a tca^^ptonful of bii^^alphide of 
carbon ii;to the hole, and plug it with eaith piesied down by the foot* 

CHIlVSOlCfSLIDJB. 

Diaprontorplia melaaopns^ Lacord — (Or.mge beetle). This 
infect has been r* ported fiom ISib-agar,. Assam, as eating the stems 
of tea shoots, so that they wither and droop {cide [ndian Museum 
Noie^y Vol. I, p. 106), It is bright omnge yellow in colour, and has 
hence been dubbed the *' Oranoe beetle." 




The woovl-cut shows the beetle as it appeara from above and also 
from the sidt', both enlarged, also much magnified diagrams of the 
antenna and of one of the legs. 'Jhe sice of the insect in nature is 
indicated by the hair lines which show the length measured from the 
head to the posterior portions of the elytra. 

The species is a common one in Iniia. The Indian Museum possesses 
specimens fiom Sikkim, Sibsagar, Birbhum, Murshedabad, Sahibganj^ 
Calcutta, and Malda. It I elongs to a family of leaf- feeding beetles, so any 
damiiij^o ih.tt it may do will no doubt be of the nature oE ilefoliution, 
Koti ipg siems to have bien lecorded in India upon the subject of its 
traLsforniations. From what is known iEutiier species of the same 
family, it may be expected that the eggs aie laid upon the leaves, that 
the lar\ OB ate active lii tie creatures which feed upon the foliage, even- 
taally trall^forming, in some slieiteied corner, into stationary pupso from 
which the beetles ultimately emerge. There |K)ints, however, nquire 
eorixiboration. It would be useful aUo to ascertain the (.eriod spent by 
tlie insect in its various stnees if development at different times of the 
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year, the number of annual generations, and the plants other than tea 
whieh it attacks. 

CURCULIONIDJB. 

Astycns chrysochloms, Wied. lids beetle was sent to the 
Indian Muaeum in April 1892 from a tea garden in Caehar, where it 
was supposed to have been the cause of some injury to the bushes. 




It was said to strip the young leaves off the tea shoots^ hut nooliing 
farther is known of its habits. The block shows the beetle, natural size, 
with enlarged fij^ure of its antenna, 'ihe insect is covered with tiny 
scales, wliich give it a light greenish lustre. 

LEPIDOPTERA. 

CoSSIDiB. 

Zeuzera COffeae, Nietncr — (Red borer^). The larva of this 
moth is a reddish grub, which tunnels into the stems not only of tea 
bushes, but also of coffee bushes and young sandalwood trees. 




* Wh:t« borer of Hampton. 
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The figure sliows the moth nnd pupa^ also a little piece of stem con- 
taining a full-i,^rovvn caterpillar, and an empty pupal case protruding^ 
from the tunnel, as it appt^ars after the moth has emer«;ed. The speci- 
mens from which the figures are taken were reared in the Indian 
Museum from infested sandalwood stems from Mysore. 

Caterpillars thought to belong to the same species have been sent to 
the Museum from tea gardens both in Darjiling and in Jorhat. ** 

The insect was originally described in connection with coffee by 
Nietner in his pamphlet on the enemies o£ the coffee tree in Ceylon, 
1861. The following is an extract from S. Green's edition of Kietner's 
work, page 14 (Colombo, 1880) :— 

'' This iDscct .... destroys many trees, young and old, the caterpillar eating out 
the heart :' for this purpose it generally enters the tree six or twelve inches from the 
ground, ascending upwards. Fortunately it is not abundant. It resembles the cater- 
pillar of the goat-moth of Kngland, is two inches long, and as thick as a goose-quill, 
nearly naked, of yellowish colour, back red, head thoracic, and anal plates blackish ; 
when full-grown the colours are light and dirty. The sickly, drooping foliage, and a 
heap of globules of conglomerated wood-dust at the foot of a tree soon indicate that 
the caterpillar is canning on its destructive work inside. 1 he chrysalis rests three 
months, and its skin lialf protrudes from the hole when the moth escapes, which is 
about February. 'J'he moth measures 1 f' across the wings, which are white, spotted 
with steel blue ; the upper ones, with one large spot and numerous series of small ones, 
placed in rows between the nerves ; the lower wings are less spotted. Thorax with 
four spots near margin. Abdomen variegated with blue. Legs blue, second pair with 
white femora, third pair with white femora and tibise." 

An excellent account of the insect in connection with tea has lately 
been given in a paper by Mr, £. E. Green, which appeared in the Ceylon 
Independent. According to Mr. Green's observations it is by no means 
uncommon on tea estates in Ceylon, though the damage which it does is 
often ascribed to other causes, as the caterpillar is very completely con* 
cealed in the interior of the stem. The female moth lays her eggs in 
the bark| nnd the young caterpillars tunnel their way into the heart of 
the wood. They are generally found in the first instance in the smaller 
twigs, but as they grow bigger they make their way into the main 
bmnches and stem, and sometimes kill young tea bushes down to the 
ground. When full grown they transform into ehrysalids in the burrow. 
Mr. Green adds that the presence of the insect may usually be detected 
by the heaps of sawdust-like excrement to be found on the ground under 
the bush. 

The chief points which remain to be ascertained in connection with 
the life-history of the insect are the dates of emergence and the periods 
of time spent by it in the e^g and larval stages. In the case of coffee 
Mr. Nietner observed that the moth emerges about February, and it is 
noticeable that a moth reared in the Indian Museum in lh92 from 
sandalwood, forwarded to Calcutta from Mysore, also emerged in this 
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month. Mr. (jreen^ however^ notices thtit lie has fund inotlis at several 
oilier times of tlic yi ar in Ceylon^ so it would appear that the insect dcK's 
not tnvurialdy emerge in Febrnaiy. The European species Co$9u9 ligmi^ 
perd'if Fahr.y which lelongs to the same family, U said to S|)end as 
much aH tlnoe years in the hirvnl sta«j|^e, and it is net unlikely tli:ife 
Zeuzera coffcfe will pro\eto be nearly equally slow in development, 
thofigii, aK a general lule, insects develop more rupivily in India than in 

Witli regard to rcmedits^ cutting out infested stems seems to be the 
roost promising treatment that hns been suggested^ though the damage 
oceamned api)ear8 to le f^eldom sullieient to make this worth while. In 
the<'ase of cofTee hu^bs Hr. Bidie remaiks {Ee/ort on tie ravaffei of ike 
lorer in coffee estates, Madras, 1867): — '* If not much injured, the exter- 
nal opening should he closed with a wooden peg, which causes the death 
of the borer, and the trie will then in all probability recover.'* Sqnirtin«^ 
kerosine oil into the hole or hooking the grub out with a barbed wire 
%vou!d aho be likely to be effective in oasOsS where the trouble was worth 
taking. 

NOTODOMTIDJS. 

Lobster caterpillars. 

Stauropus altemuSi Walker. The catirpillar of this species 
has been recorde<l by (Jreen as occasionally feeding on the leaves of the 
tea plant in Ceylon. It has also been noticed as feeding en cocia and 
Cassia fistula. As in the case of other ir.embers cf the same family, 
the caterpillars are curions hump-backed creatures with h>ng l^gs. 
Tamber notices that they are found in Daijiling, and as the S|eiiea 
is ore 1 hat occurs throughout India, be^ided ii.habitii g Ceylon, it may 
appropriately be include.! in the present report. 
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Tliu (ig:i>re, iTliicli is iiftcr Mooie, shows tiic tnotli, 1ar/a, and cocooDj 
nit natural eizf. 




Tlie citeriiillot spins a cocoon amongsl tlio leaves, and G reen records 
tliat (he pupal stage lasts for two or tlirte wieks. Tlie eggs nro likely 
to be loid upon the ten plant, but neitliur the locality of ovi-position 
nor the uiimWroE generations iu ibe yfar seems as yet to huve been 
iiBcertuioed. 

LlHACODIDA. 

Limacodidie c^'terpillars (nettle grubs) have been repoitt-d as attack- 
iii|^ tea iilike in the Dooars, Assam, ami Ceylon. They feed upon the 
foliage and can be recgni^^ed by tlieir carious flug-lilce nppearance. 
I'liey are mostly brighlly coloured and armed with nrticaiing spines which 
arc capable of inflicting an unpleasant sling. When full frrown, the 
cuterpillar forms {ir<'Und ilself a euiious potato-like case which is a very 
cliaracleristic feature of the fumily. Here it trarisforms inlo n chry- 
siilie, from which, after a period of reposp, tiie moth emerges. The 
sj oi'ies bitheret« recorded as attacking the tea plant are as follows :— 

(1) Thosea (Hiresa) cotCSi, Sninhoe. Pupal cnses very similar 
to those of this species, but insuflOcient for precise idcutification, were 
sent to the Indian Museum in October 1889 from a tea garden in the 
Dooars where tliey had been found upon tea bushes. 

The species itself was afterirards describsd by Colonel Swinhoe from 
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with curious backwuid set spines lor ihe purjiose, works for itself an 
opening in the loose end of tlie cnse. The pupal skin then cracks acd 
the sexually mature insect emerges. The fimale is a degraded winglne 
grub which never quits the cnse. The male is an active winged moth 
which flies rnpidly about and mates witli the female as she lies inside 
the case. After mating, the male dies and the female proceedn to Imj 
her numerous eggs inside the case. 

The treatment that seems to bo generally odopted upon tea gardens 
is that of colbcting the cases by hand. As the e<^'gs are laid inside the 
case, it is necessary to collect not only those which have oaterpi'Jars 
inside them, but also the old and apiarently (load cases; for otherwise 
there will bo fear of leavinjr cases full of live e*:g8 from which young* 
caterpillars may afterwards emerj^e in great numbers. As the female 
is incapable of flight, ihe only way that the insect spreads is 'by the 
caterpillars, which are very active, crawling from bush to bush. The 
evil, therefore, can easily be kept in check l)y a vigilance in picking oflf 
the cater[)illar8, 

A small trench with a streak of coal-tar at the bottom is likely to 
be suflicient to prevent the insects from invading a garden fr<»m the 
neighbouring jungle. This they are always liable to do, for most of 
the species feed upon numerous other plants besides tea. Ihe species 
hitherto recorded as attacking tea are as follows :— 

BlUlieta cramerii Westw. Caterpillars of this species have been 
sent to the Indian Museum on several occasions from tea gardens alike 
in Sikkim and Assam. 





The insect has also hccu recorded by Green as feeding upon Loth 
tea and coffee bushes in Ceylon. 

The cases, shown natural size in the figuie, are like miniature fagots 
of sticks. The most remarkable feature about the caterpillars is their 
eltraordiuary vitality. Indeed^ they will withstand an amount of rough 
handling which would be fatal to the larvee of almost any other group 
of Lcpidoptera. The point is an impoitant one to remember in consider* 
ing how best to dispose of what are brought in by coolies. 
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The chief jioints in connection with the insect which leniftiii to bo 
oBCerUined are the nnmber of generati'^ns in the year and the periods 
passed in the variojs stnges of develo]>ment. 

Enmeta sikfcima>, Moore. A very complde and interesting 
acconnt cE this insect lins heen given in tlie pages of Indian Mtueum 
Notefhy Mr. 0. C. Dudgeon, wlio found the ftiterpillars very generally 
upon tk\ nnd less often npon tea in the Dnrjiling district. 




The Cijiati', ivhlch lias hccn takt.'n £rocc F):ccii>0iis prcMtiled to tlit; 
Tiidiin MuFOnin by Mr. budgcon, ^howe: — (I) ihemalo moth} {i) the 
degraded windless female as she npptars wheu laken out of the case } 
(-'S) ibu lai-Vdl case in uhicli tbe female paesps lier existence ; (4) the larval 
case of tlic nKile, with pu]iat ekiii protruding from which the male nioUi 
has emergid. The ligures iiri: all tiatuiul size. 

I'he following ie an estnict from Mr, Uiidgion'e paper i— 
"The lairre emerge about lie l^t of April from ^gs Isid ai tie IcgiimiDg of 
llarch ill the Buiie j»r. Thia iatlie lirBl biood of the yrar, but tba otlien do nut 
fiiliuw io aiij' legulatitj, and it Iisk lei-n iiiipoi*illo fur me lu aiceitsiii liow luanr 
broods thwe me, as the luiiie mid pupffiai-e found in nil ita^'ei (hmuKbout Ihe rains. 
Lnrva when fint eiuei^^ are about onc-tisiceiitli of an ineb in length. Cobur 
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reddiih bronn. Heads luig«, mandiblea itrong. Bodj eylindricftl, taperiug towarda tb* 
tul end. Paoti'T.iI logs lai^e, long, and f erj powerFol ; abdominal legs reen perfectlj 
ihTongt m&gnif j'ing ulasa. semi-develeped. ten in namber. inolnding anal lejjs. Peo- 
toral segments dotsaUv covered with a light brown ehdl-like eovering. They do not 
Mem to utilise the old cocoon in the conBtmction of their own oa>GB, and walk about 
for days with the abdominjil gegmeiita always held perpendieulir \a tlie Test of the 
body. Some form ca^es abont t'ne third or fonrth day from bits of mOM and bark of 
sil trees on the leaTes o£ which tliej feed, bat tbej constantly deseit their cases at 
first. The larva feeds on the yOQiig leavt^s of the trees at this stagH, but afterwards 
seems almost to prefer tlie old and tongh ones. The larva never leaves its oase after it 
has once began to enlarge it, which it dues hy adding small bits of mosf, leaves, 
Bowen, stalks, and in one case the elytra of a beetle was used. The iiiontb of the oaso 
is always made llexiblf, f.o that when alarmed tie iostct can draw in its head utd the 
month of its case as well." 

Caees of a Psvchid, whicli may |>eibapB belong to tlie eame spfciee, 
were emit to the Alii^eum in LSKS from liHDchi, wlieie tliey* were saiil to 
appear cliieily iu November b,\\A to infest tea, eAI, aud otiier pliiDtH, The 
material icthis ease was iusutiiuioiit for the absolute ideiititicatioii of the 
species. 

Amatissa consorta, Temjil. Tliiii insect was sent to the IMuseam 
as respoBsible fur a good deal ol damage to tea iu the Diirjiling district ia 
the early part of tl>e rains of 1893, 




The epecimciiii received in Juuc were tuivv, but buth males and 
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females emerged in the Museum before the rainy season was far advancedj 
80 the period passed iu the pupal stage must be comparatively short. 

Several specimens of an Ichiieumonid parasite^ also a single Tachinid 
parasite, emerged in the rearing-cage in which the caterpillars were kept 
in the Museum, These parasites have not yet beeu precisely determined, 
but they both belong to groups of insects which lay their eggs upon 
caterpillars. From what has been observed in the case of other species 
we know that the grubs which emerge from these eggs cut their way 
into the caterpillar's body. Their victim may drag on a weary existence 
for some time afterwards, but invariably perishes in the end, without leav- 
ing offspring. The point is interesting as it shows that even the tough 
case in which the bag worm encloses itself is not sufficient to ensure it 
from the attack of these parasite forms, which, as will be shown under 
the heading of DatycMra thwaitesii^ have a wonderful effect in keeping 
down some defoliating species of Lepidoptera in India. 

The block Bhows-r(l) Adult male of Jmatissa consorta; (2) its larval 
case with empty pupal skin protruding ; (3) Tachinid parasite ; (4) Ich- 
neumonid parasite. 

The figures are all dratvn natural size. 

Oovisana bipars, Walker. An insect thought to belong to this 
species has been recorded by Dudgeon as feeding upon the tea plant in 
Darjiling. Dudgeon noticed that it completely strips the tea bushes it 
feeds on, and often kills them by taking off the bark to make its case.. 
The figure is from a specimen of the male moth presented to the Indian 
Museum by Mr. Dudgeon. 




Po$Uerij)t. — A qnantity of live eaterpillar in Tarions stages of development, which 
are thought to belong to the species Goviiana bipan, Walker, have just been received 
from a tea garden in Assam where they are said to have killed a number of bashes 
down to the ground by eating off the bark — 28th March 1894. 

Babllla sp. Bamber notices a caterpillar of this genus which 
'' bnilds for itself a conical case from the epidermis of the leaves on 
which it lives/' He adds — '' I have only seen it on a few bushes in 
Assam, but these it completely defoliated, being present on the bushes 
tbronghout the whole season and preventing their flushing.^' The insect 
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mftj not improbably belong to the ep^ciaB Bahnt* ffttti, Moors 

{^=Aeanihopiyehe moorei, Hainpson}, figared below. 



) 



The figure to the left represents the male motb, that to the right il« 
larral cue with empty pupal skin protruding. The figures are taken 
from BpecimeDS reared opou Laffertlramia indiea leaves in the ladian 
Mnfeum. The spet iea has bIeo been recorded aa feeding npon bubal. 

BOHBTCEB, TARIODS PAHIUB8. 

Dasychira sp. Caterpillars ard cocoons of a species DaiyeAira, 
refered to in Indian Muteum J^otet urder the epecifie nune of haty- 
tkita thtoaiimi, Moore, were sent to the Indian Museum in Febrasry 
18S6 from a tea gnrden in tha Dooars where ihey were said to have 
caused serious damage by feeding upon the leaves. The insect is thought 
to he identical with a species previously recorded by Fielier as hsTiog 
defoliated a large area of s31 trees in the Doonrs in October lS7d, where 
it sl^o attacked tea and other plants.' 

The caterpillar is covered with hair and has four thick tnfta on the 
back which give it a somewhat charaeteristiu appearance. When foil 
grown it spins iteelf up between the leaves of the tea plant in a scanty 
ooeoon composed cbieQy of its own hnir, which appears to be very easily 
detaclied. Here it transforms into a chrysalis. In the case of the 
February generation, which was the one kept under ohservntioo iii the 
Indian Museum, the iuseot remained iu the cocoon for rather less than a 

' See Indian Mvieum Nottt, Vol I, p. E9. 
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fortnight. The number of generations in the ymx and the timu epwt 
in each of them bos not yet been nBcertained. 




The figure above shows — (1) the male moth; (2] the female moth} 
(3) the cocoon partially enveloped in a tea leaf; (4) the chrysalis as it 
appears when extracted from the codood ; (fi) the caterpillai ;— all natorat 



The most remarkable feature noticed about the insect was the extent 
to which it Buffered from parasites. The namber of live caterpillars and 
cocooDs forwarded to the Museum was considerable, but so great was 
the mortality among them from this cause that very few moths could 
be reared. On the other hand, large nomberB of Tachinid flies emerged 
in the breeding-cage, also two species of Chalcide. The Taoliinid flies 
have been referred to the two species Trgcolgga iombfeit, Becher, and 
Matieera datychirs,^ Walp. The Chnloidsi have been identiflsd as 
Cialeii euplofa, Westw., and Perilamjnit ip. 

Both 'the Tachinid flies and also Chaleii euplaa are practically certain 
to attack the caterpillar. In the case of the Perilampu* there is some 
doubt; indeed, from olservntions made by Howard in America apon other 
species of the eame genus, it is probable that the insect is parasitic, not 
upon the caterpillar, but upon the Tachime. The question of the habit« 

■Of tb« font kdalt ipeaimeni pregrrTed in tbe Indian Untenm, three appcir to 
bdoog to the ipecie* Tryeoiyga ioM hyeti, Becber, ud ooa to tba ipttclM Matictrtt da*$- 
ikirm, Wolp. 

02 
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«i die ferilampin is an interestiDg oae, tbongh the iDfeot haa not yet 
Wen fonnd in euOicieiit numliers to be of any practical importanfie. 




The wood-OQt to the left shows Chaleit euplcea enlarged ; that to 
the right abows the Perilampui, aleo enlarged. The natural size in eaoli 
case is indicated by hair lines. 

The moat important parasites are undoubtedly the Taohiuid flies, 
wbioh would seem to act as a niost effectual natural check upon the 
multiplication of this and other defoliating caterpillars in India. Their 
history requires very careful working out, aa there are two forms con- 
cerned which Buperfioially are almost indistiuguiBbable from each other, 
tlioogb the specialist in Hollaud, to whom they have been submitted, 
loobs upon them as repiesentiDg separate species, The point is an im- 
portant one to investigate, as one of the two species [vis,, Trgcolfga 
hombjeit, Beoher) is the well-known ^ilk-worm fly wfaich is very destruc- 
tive to silk-worms in Murehednbad and elsewhere in Bengal. 




The fignre above shows Trgeolyga bemhycii on three stages of develop- 
ment, all natural size. To the left is the full-grown Inrva (maggot), in 
the middle is the pupal case, and to the right is the eesunlly mature fly. 
Tbe habits of Trycolyga tombfcit, as observed iu the silk dlstrtots,* are 
briefly as follows :— The fly lays its egg?, one at a time, on the bodies of 
the caterpillars. One fly is therefore able to infect a large number of 
caterpillars. The egg hatches a few liours after it is laid, and out of it 
creeps a tiny maggot which bores its way into the body of the cater- 
pillar. Here it lives and grows, feeding oa the fatty tissues of its host 



' See TndiM jr«(*Mi Net**, Vol. 1, p. I 
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for about a week. The caterpillar in tbe meantime lives on and may 
even spin itself up into a cocoon. When full ^rown, the maggot, whidi 
DOW looks much like a grain of boiled rice^ endowed with movement, cuts 
its way out of the caterpillar's body and crawls down to tbe ground, 
where it buries itself. In cutting its way out of the caterpillar's 
body it inflicts such severe injury that tbe caterpillar invariably dies. 
In the ground the maggot transforms into a pupa enclosed in the brown 
bean-shnped case shown in the figore. In this state, in warm weather, it 
remains inactive for about a fortnight, the pupal case then cracks and 
out of it emerges a full-grown winged fly which seeks a mate and becomes 
in a few days the parent of another generation. Tbe period spent in the 
different stages of growth varies according to the time of year, the pupal 
stage in particular being said to be protracted, in the cold weatheTj to 
some months, during which period the insect hybemates. 

Suggestions have been made for importing the silk-worm fly from 
the silk districts, in cases where defoliating caterpillars have multiplied 
excessively, and the experiment would seem to be well worth trying, 
though its success must depend largely upon the question, which has 
not yet been sufficiently investigated, of the relative importance of the 
part played by this particular species amongst the numerous forms which 
attack caterpillars in India. From recent observations, now in course of 
publication in tbe periodical Indian Museum Notes, it appears that Try^ 
coli/ga hombycis attacks such different caterpillars as the mulberry silk* 
worm, the eri silk-worm, the tea DasycMra, and Olone mendosa, Hiibn. 
In the case of the mulberry silk-worm, we know that a very few flies, 
when allowed unimpeded access, are able rapidly to destroy a very large 
number of caterpillars. Indeed, so much is this the case that the doors 
and windows in Bengal silk-rearing establishments have to be carefully 
protected by screens in order to keep out the flies. Where this precau« 
tion is not taken, the silk-worms are liable to be destroyed almost whole* 
sale» Mukerji recounts how, upon one occasion, the fly destroyed ninety 
per cent, of a lot of silk caterpillars he was rearing in Berhampore, and 
his experience is a common one. It remains to be seen to what extent 
it can he turned to practical account. 

Chalcis eufloea is likely to attack the caterpillar in a manner very 
similar to that adopted by Trycolyga bombyeiSf the only point of much 
practical importance in which it is likely to differ, being in the place of 
pupation, for Chaloidse larvse often pupate in, or close to, the body of 
their victim, instead of sheltering themselves in the ground as is the case 
with Tachinse. The precise habits in this instance have yet to be ascer- 
tained by actual observation. 

Olene mendosa, Hiibn. — {^DasyeAira mendosa^ Hamp.) Cater- 
pillars of this species were sent to the Museum in February 1890 from 
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Darjiling, where Ihej' were »id to feed npon tea bueUee, The fi 
■howB the female nioth> also the oalerpillar, both natuml size. 




The figure o£ the moth is from a specimen reared ia the Indian 
Alnsenra, that of the oaterpillar is after Moore. The m^e moth is b 
hrovoisb creature not aulike the female, bat differs in being rery consi- 
derably smaller and in having pectinated antenna. Th« caterpillar ia 
covered with hair. One of the speoimens sent to the Mnseum wm 
found to be parasitized by the Taohinid Trgcolgga bombycit, Becher. 
No further information has been obtained, bat the insect is likely to have 
very similar habits to the Dat^ehira ip. described above. 

Undetermined hair-oovered caterpillar. Tbe precise 

identity o( this insect has not yet been ascertained. The following ex- 
tract from K note by the writer {Indian Mutevm If^et, Vol. Ill, page 
2 ) g^res all that has yet been recorded abont it :— 

" In April 1891 ipeoimenB iron fonuihed hj Measn. Andraw Yale & Co. of an 
inMot vliioli h&d ptored dealniatiTe to tea {Ciimellia (Aei/ira) in the Jorbat diitriot 
ef Aieam. The maoager of one of the gaideni wrote thftt he had been getting twentj- 
fire S-mannd b^f of these Mterpillan picked off the hnihet daHy, hot that in ipte 
of b11 hii efforta they eeemed rather to increase in nnmhen- Thej stripped the lonea 
ftnd the bark of the basbei to each an extent ae in some oaeee to kill the plants. The 
manner added that daring the ten jean tie had been in the diatriot be bad noret leen 
■neh a riiitationi and that bii coolie lirdan, some of whom had hem orei twenty fears 
on the garden, coold not lemenilwr the like. The ipeoimenB that were foTvardad 
were found to be the larvn of a Bombjoes moth which is thoi^ht to belong to the 
familj Aictiids. The inieot does not appear to have been pierioualj sent to the 
Unseujn as attacking tea, and it cannot be identified pnmAj withont an enmina- 
tion of the moth into which the oaterpiUar tiansforms." 

Andraoa trilochoidesi Moore. The caterpillars of this apeoea 
{s:J, bijivnctata, Hampson) were reported in 1893 qs doing a good deal 
o£ damage by defoliating tea bushes both in Cacbar and Jorhat. Tha 
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Ggan Bhaw3 the moth, the oattcTpillar and the cocoon, all natural size 
from specimens forwarded to the Indian Museum : — 




The first specimens that reached the Indian Museum were forward- 
ed from Cachar in Januarjr 1893. The ioseot continued prevalent in 
Caehar for some time subsequent to this date, and was a^in sent to the 
Museum in Septumber 1893 from Jorhat. In Caehar, according to the 
information forwarded, the bushes that wera attacked were not situat- 
ed in blocks, hut were scattered here aud there through the tea. In 
mauf oases tliey ware said to have been completely defoliated, and the 
nature of the damage that was occasioned may he judged from the fact 
that io one garden alone in Cac-har, in the six months ending May 18US, 
it was found worth white to spend some fifteeu hundred rupees in 
employing coolies to pick Uis inseots off the bushes. In this case no lees 
than sixty-nine and a half mauuds weight of caterpillars were said to 
have been destroyed — a goodly quantity when it is remembered how 
voracious is the appetite of each individual insect. 

Moths emerged in the Mnseam in March and from caterpillars 
received in February from Caehar. From caterpillars again, forwarded 
to the Maseum from Jorbat in September, moths emerged in October. 
This would seem to indicate thnt development goes on throughont both 
the rainy season and the cold weather, the number of generations in the 
year being, no doubt, numerous. The cocoou is a loose silken structure 
attaobed to the twigs of the tea plant, so in habits the insect is likely 
to resemble the Uatgekira described above. 

Obohitrbs. 

In Jaly 1890 an obscnre Ueometrid caterpillar was forwarded to 

the Indian Mnseum from Nowgong, Assam, where it was said to have 

been attaaking tea hushes. The material famished was insoSoieat 

for ^ precise ideati&oatioa oE the apeoies, and as the insect has not 
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subseqaently been complaiaed of| it is not likely to be of very mooh 
importanoe. 




The figure shows the caterpillar^ natural size. The specimen was 
kept for some time in alcohol before the drawing was madoi so the fig^ore 
is not a very satisfactory one^ though it gives the essential featares of 
the insect. 

Caterpillars of the group Geometres can be recognised by their peca- 
liar mode of progression. They have the anterior pairs of prolegs rudi- 
mentary and the remainder set far back^ while the body is slender and 
elongated. Owing to this peculiar structure they are able to step along^ 
with considerable rapidity^ by holding the ground first with the little 
jointed legs (A)^ at the front end of the body and then with the prologs 
(B)^ at the posterior end, while they alternately hump up their bodies and 
stretch them out to their full extent. Geometres caterpillars are on this 
account popularly known as loopers. They all feed upon leaves. "When 
full grown^ the caterpillar transforms into a chrysalid whence the moth 
afterwards emerges. The moths of the various species are very different 
from each other in appearance^ but most of them are slender creatures 
with large weak wings. The males have flat comb-shaped antennsB, the 
females have slender thread-like antennae. The species which feeds upon 
tea has yet to be determined and traced through the various stages of its 
development. 

NOCTUBS. 

Agrotis soffusa, Fabr. This cosmopolitan insect is one of a 
number of allied species which do much damage to crops in all parts of 
the world. 

It has been recorded by Green as attacking young tea plants in 
Ceylon^ where its caterpillar is known as '' black grub.'' It has not aotu- 
ally been sent to the Indian Museum in this connection from any Indian 
tea garden, but it has frequently been reared by the writer from cater- 
pillars sent to the Museum as attacking other crops in India^ and it repre- 
sents a group of insects with one or more of which the Indian tea planter 
is very likely to be troubled. It has been reported as attacking various 
crop plants in Kurseong^ Jessoi^^ Murshidabad^ Tipperah^ Ohazipur, 
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Fateligarh and Behar, and as specimens have also been captured by ento- 
molo^stain Kuln, Solnn, Sikkinij Culcutta, MUow, Poooa, and Quetta 
there can be no doabt about its prevalence througbout India. 




The Ggure ebons the moth, and the full-^own caterpillar, both 
natural size, the former from a specimeD in the Indian Moseam, the latter 
after Itiley. The caterpillar is a soft dark-ooloured grub which lives in a 
hole in the ground in the day-time and sallies out at night to feed upon 
young plants which it bites ofF dose to the ground. 

Oreen aotices that a single caterpillar nill sometiines cat off as many 
as twelve young tea plants in one night, the severed stems being left 
lying about where they fall. It will thus be seen that the insect ie capa- 
ble of doing a good denl of damage. 

Like other " cut worms" the caterpillar of Jgrotit lufftua, when full 
grown, transforms into a chrysalis in the ground. From this chrysalis 
the moth afterwards emerges ready to mate and lays its eggs. The 
inseot has been very carefully studied in America by Dr. C. V. Riley, 
United States Entomologist, who writes in oue of his reports ; — 

" The «^;a u« laid in natXl iwtelies, and often in two or thiee Iftjers, oorand 
■panelj witb long iealei from the abdomeD of the femKle moth. Tbej ate jila- 
fulTOQi in colour, and neul; apliariodl in sbspe, the bu« beii% lomewhiit flattened. 
The poUr libs sie oot vetj distinct, end the eroitn ii nnalL Tbaie ^ge we have 
fonnd laid on pesoh and ejoamore leaves, upon whiob the latro do not feed. The 
larva in the first stt^e it also a lemi-looper, the front piol^ heing atrophied. The 
■peeiee i« panuitiwd hj Tachinids, vbiob ire have often hred from it." 

In Behar opium fields tbe caterpillar has been reported as chiefly 
prevalent between November and March, the moth being common 
from tbe begiiioiog of February aotil the beginning of Maroh, A 
Gsterpillar, £ofwarded to tbe Indian Museum in May 1888 from Kur- 
seong, transformed into a papa on 17th May and emerged as a moth on 
S8th M»y. A moth again emerged in one of the Museum rearing-oages 



M Tie Tea imeets of India. 



in March 1890 from caterpillars forwarded from Ondh tha same yeftr. 
The Maaetim also possesses a moth from Jessore dated September. It 
may be concluded that in Northern India the insect goes throng aeverml 
generations in the course of the year. The precise habits in this reapect, 
however, have yet to be observed in connection with tea. 

Digging the caterpillars out by hand or flooding them out of their 
barrows with water and then collecting them seem to be the most satis- 
factory methods of dealing with the pest. 

According to Scott, who observed the insect in poppy-fields in Behar 
between the years 1874 and 1878^ the cultivator goes round his poppy- 
plot in the morning, armed with a spade, with which he digs out the 
caterpillar wherever he sees the protruding leaves and stalks which 
mark the creature^s burrow. Irrigation also is employed to bring the 
caterpillars to the surface, where they are fed upon by crows, mynas, 
starlings^ cattle egrets and other birds, though these creatures are not 
sufficient by themselves to keep down the number of the insect, Scott 
adds that the pest can easily be checked by dusting the plants oTer a 
few times in the evenings with a mixture of quicklime and ashes, bat 
he notices that tbe cultivators generally do not resort to this method. 

Aohaea melicerte, Drury. The caterpillar of this moth was re- 
ported from Dehra Dun in August 1892 as doing some damage to tea. 
It first appeared in tbe early part of tbe rainy season on tbe tallow tree 
[Bapium sebi/erum), and seems only to have attacked the tea plant to 
save itself from starvation after all the leaves on tlie tallow trees had 
been devoured. 

The species has been sent to the Indian Museum on numerous occa*- 
sious as attacking a variety of crops in India, and as it has also been 
recorded as occurring in tbe Malay Archipelago and in Australia^ its 
range must be extensive. Its principal food plant in India appears to 
be castor oil, which it often completely defoliates. It is said to pupate 
in the leaf, and the fact that caterpillars have reached the Indian 
Museum in such different seasons as January, July, August, and 
September, makes it likely that a number of generations are gone 
through in tbe course of the year. In the rainy season in Dehra Dun 
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the catetpillar stage was eaid to liave occupied from fifteen to twent; 
days, while about ten days were spent in the pupal stage. 




The figure shows the moth and caterpillar, both natural size, 

M 10 BOLEFISOPTBKA . 

Oracilaria theivora, Wlsm, This speciee tvas originally de- 
scribed by Lord Waleiiigham in the pages of Indian Muieum Notet 
from specimens furniBhed to the Indian Museum by Mr. E. E. Greeu, 
who reared them from cBterpillars which he found mining the leaYes 
of tlie tea plant in Ceylon- 




The figure, which is after Walsingham, shows the moth much 
enlarged. The natural size is indicated by hair linee. The insect is 
uot known to do any appreoiable damage in Ceylon, and has not yet 
been recorded from India. 

The following eammary of its habits, as observed by Mr. Greeny 
is reproduced from Indian Muteum Notet, Vol. II, page 50 :— 

" The «gg Ii Uid ou the undenide ot *. ytmag l«at, genenllj od > fOnDg buh. On 
the bel«hiiig ot the egg. the joung utorpillu mlDM the leaf, the mine being vielble od 
tbe onderride onlj and terminating in > imall pocket formed bj tbe folding oTsr ot the 
edge ot tha ImL Hen tlie MderpUlar ihedi iti ikio, tsd, tbi« done, it pncMdt to leU 
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tilt: if0v6tut; v}^ft U0 muunmtn^ if lb* jn^ 'Vsi<9. ^«T iii, x 

in^ttlf ^WMT. u»i iht^stJL Tut •:^veryi\me « zStt^BcC ir 
Wiii^ ufvn tni^sj«c ii r.^r. »4iSi««f t« lift 





<if>i«f« . Tut: t:a£>rpiu«; tJ? ^i'j» si'uiuu muu. Ik usesl aseonc 15 

Wsti ^utuvrTiiaMftT' st^Afsimi tstOL IxidA, iict Bmdcr sxcaeB 
«1M3( tif «L JunKst truita: iwT j^rii^K Mtl:>ije U 'loie moat cweis. 

fmdefeBiewt- ^ ^jmi^^j^, -riaei » & jcilk^irim. es^cn:!;, wwafnl 
tp^vwTi. »wir tijff«: vufcrVfft rf tx iiiii ix ietrii- f «bq§ ignc lait j mmy 

w4Afj tidtt |}eu4«rrn4^ tW lOivvu vvmi^iuiiit for "ni iiiriwji 

«rju><;t ;tif}Oiit ivrr.*%ti *v^^ii*j«; tw, ieai«, FrMc iLt «in 

DIKTESA. 

Oscfaris ai«e, B,r^. MS.— =J[^ri>iiyi« r?, ,^., GTm\ Ifci, 
tmmvU^ X^*^v\h'4*A ty vm oii^/r^^ Ir Mr. £. E. Gvttii, vLo trseed it 
tlvr<^^ iU mrivof i^tag** cf dcnek^pofiLt in Ccjkn, witexc its \ 
mim^ tut 1^ </f tbe tta todi. It u cot lotown to bsre dene aaj 
4»tA^ diwKia^ ill Cetl^A aubd Iw i>ot r^^ leesi raeoided from ladn. 

A':^:fjfiUi% V> Mr. Greex/f obtenratioijf, m rtec^rded in ibe pagts of 
tbe Ceylon ImdtfAwitvt, tbe eg^ if laid opon tbe leaf. Tb« lura, 
ft aiiftut^ j^*Wmhth m^fff^'A^ borrowf into the tiscoe of the fei^ leftTing 
ft iriti9^/a« tobs^l eftfiJj rii£il>.e from the exterior. When fall grovDy it 
pof«U4Mi ftt the '^d of Jit XnuwA, ftod emerges after ft few dajs in the 
Untu of th'^ adult fly. Sir. Green notices that tbe insect is subject to 
tbe ftitftdc of ft miunUf Ljrnenopterons paraeite. 

BHYNCHOTA. 

ClPSIOiB. 

Helopeltis theiTOra^ Waterfaonse— (=ir. Heiovora, Moore, as 
(footed by Wood'MaiKin). This insect does a great deal of damgae to 
tea. It t'bieBy atta/:;ks the tender leaves which are the ones used in tea. 
Makings and as it affects wide areas, it is a formidable enemy to the tea 
tniie* When full grown^ it has mnch superficial resemblance to tbe 
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iDosqnito, and is hence generally known as " Mosquito bli^lit." It may 
be distiDgiiished at a glance by its knobbed eoutellar spine wbicb has 
be«n appropriately compfired to a minnte dramBtick sticking ont from 
the middle of its back. 




The figures, which are taken from apeoimens ia the Indian Museum 
collection from Assnni, aliow the larva in two stages of development, 
also the winged form, all much enlarged, lbs natural size in each case 
is indicated by hair lines. 

Attention was 6rst directed to the insect by Mr. S. E, Peal, who 
pnbHRhed a valuable paper npon it in the Journal of the Agricnltaral 
and Horticultural Society of India (Vol. IV, 1878), with excellent 
figures, illustrating both the various stages of the insect after Iraving the 
eggi and also the damage done by it to the tea btish. The method of 
OTipoeition was first described by the late Mr. J. Wood-Mason, whose 
report appeared in IHSI. Farther light upon the habits of the insect b 
afforded by eome valuable commnnication to Indian Muttttm Notet from 
Messrs, Harcourt and Dudgeon ; while for information relating to the 
practical side oC the question, the writer is also indebted to a review of 
the geuiis Helopeltis by the late Mr. E. T. Atkinson. • 

Tlie insect injures the tea bush by sucking up the juioe with its 
proboscis, which it inserts into tissue of the 
The DRtDM of the dftmue. , , ■ * .< n • il -. 

leaf much in the way tliat tne mosquito 

sucks blood. The following extract from Peal's paper, ne quoted in 
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Wood-Mason's report, gives an excellent account oE the nature of the 
damage in Assam : — 

** The general view of tbe tea Is that the shooti are all brown, withered, and in faet 
dead, and the tea presenti a generally brown look, instead of the bright healthy greea 
that is nsnal. 

« On examining a tree bo affected, if the blight has only recently affected ii, the 
appearanoe is very different from that of a tree which has suffered some time. In the 
former case, the general growth and the look is normal, but the yonngest shocta and tipe 
are more or less spotted with brown, the size of the spots varying with the age of the 
insect. If the bng is very yonng, the pnnctnres are close and minnte, and the discolom- 
tions coalesoent; bnt if it is full grown, tbe spots are hirger, say an eighth of an inch in 
diameter. Again, if the pnnctnres are recent, the colour is pale brown and darkest at the 
edges; bnt if one or two or more days old, the spots are dark brown verging on black, 
the entire leaf curling up and withering completely if they are close. 

" In the OAse of a tree that has suffered some time and severely, the symptoms are 
often less visible at first glance ; the dead leaves have mostly fallen off, and the minnte 
shoots at the leaf-axils alone show the damage, and all are dry and dead ; there ia lesa 
dead leaf showing, and in its place we find dead ' tips ' everywhere. 

<* A more careful study will often show a still more unpleasant fact~-t.«., that ere it 
ceased entirely to shoot out, the tree had made many efforts to grow, all of which had been 
rendered abortive ; and a branch thnt has not yielded one single leaf or tip will present all 
the appearance of having been very severely and persistently plucked. 

** On the tips of the young vigorous shoot being punctured, it has died as certainly as 
if nipped off, and the eyes below in the leaf -axils shoot out vigorously ; and ere the bog 
can do serious dnmage, one or two shoots have attained some size and carry several leaves; 
hot as the insects increose in size, these tips again are attacked and other shoots start from 
other eyes, though attaining a less vigorous growth, and in a short time we have a regular 
c broom,' where not one leaf or tip has been taken by us, but has been killed off or sucked 
dry by tbe bug alone : drawings of such I send herewith to illustrate. When this is the 
ease, gro^vth will have come to a complete standstill, as every shoot requires from (say) 
forty to fifty days to mature from an eye to be fit to pluck. We may say the trees are shut 
up for about two entire months at least ; and it is specially unfortonate that this takes place 
usually about mid-season, and when we should be doing our very best. I do not state that 
the entire garden is thus affected at once, or we should soon see tea itself at a standstill, 
but that the particular patches and trees most blighted are so as before stated. It is 
difficult to tell what part will be attacked this year or next : all places seem pretty eqoallj 
liable to blight, and, unless very bad indeed, it is seldom seen, as yet, over an entli« 
garden at once ; but that this will be the normal state eventually, I do not doubt. The 
recovery of the tree is slow, unless pruned, and then is about as bad as the disease, as far 
as our outturn of crop is concerned." 

According to a summary of Harcourt's notes on mosquito blight in 
the Darjiling district, as given in Indian Museum Notes, Vol. II, p. 43, 
the blight does not ascend above an elevation of about 4,500 feet, and 
most of the damage is done in the Terai, tea planted on black sandy 
soil appearing to be particularly attacked. Gardens are often affected 
to the extent of closing the crop earlier than usual and considerably 
lessening the outturn, 

Helopeltis tleivora belongs to a group of insects which do not 

The Ufe-hirtory of the i»«>ct. P^^ through an inactive pupal stage. Ac 

cording to Harcoart, tbe eggs are about 
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\ of an inch in length and very slender. When first laid, they 
are hard and white in colour, but they become red before hatching. 
The larva feeds like its parents upon the youug tea-shoots, and Haroourt 
notices that it becomes full grown in nbout a week after emerging from 
the egg. Harcourt adds that it has the characteristic bug-like odour^ and 
that the only animal he has noticed to attack it is a small spider. In his 
report referred to abovOi Wood-Mason describes the female as " provided 
with a serrated oviposition, of the shape and sharpness of a sabre, where* 
with to pieroe holes in the soft tissues of the plant for the reception of 
her eggs.'* He writes : — 

** Tbe female deposits her egge singly in the sabstance of the tenderest shoots of the 
plant, in the iniernodM or portions of the stem between the pekoe and the t«ro or three 
leaves succeeding from above downwards, and in tbe buds developed in the aiiles of 
placked leaves and in the parts thereaboat • • • . the presence and position 
of each egg is from the first indicated on the exterior by two unequally long, glistening, 
white bristle-like prolongations of the shell, and later by ditcoloration of the point 
pierced. • • • • '^'he respiratory processes of the egg-shell so closely resemble the 
fine pubescence which clothes the surface of the shoots as to be quite indistinguished from 
it by tbe unaided eye, nnd, to. eyes unaccuttomed to zoological work, even with the aid of 
an ordinary lens. • • • • In order that the reader may form some idea of the 
number of the eggs, I may state that on one occcasion I counted more than forty eggs in 
twelve shoots taken consecutively and at random from a plucker's basket, and that on 
another occasion I selected and plucked from one bush of a plot of tea, which was only 
moderately blighted, four shoots with one or more eggs in each. The females appear 
instinctively to avoid puncturing the shoots or the parts of the shoots in which they lay 
their eggs, for one can rarely find eggs on badly-injured shoots." 

The method of oviposition has since been carefully observed by 
Dudgeon, who has worked independently in Darjiling. His results, as 
oommunicated to Indian iluseum Notet, confirm in the main those quoted 
above from Wood-iMason, who worked in Assam, and show conclusively 
that little weight need be attached to the supposed discovery by lees 
skilled observers of other methods of depositing the eggs. 

The chief points which remain to be ascertained in connection with 
the life-history of the insect are the leni^th of time passed in the 
various stagts of development at different periods of the year, and the 
method of hybernation, also the extent to which plants other than tea 
are liable to harbour the insect. 

In 1881, when Wood-Ma$on visited Assam, he found that the China 
variety of tea was alone attacked, the indigenous variety being un- 
touched. He also reported that he had been unable to find the insect 
either upon the weeds of tea gardens or on the vegetation of uncleared 
and waste lands in the immediate vicinity. Dudgeon, again, baa shown 
conclusively that an insect which attacks the shrub Maeta indica in 
Darjiling, is totally distinct from mosquito blight, though it is liable 
to be mistaken for the latter on account of tbe resemblance between 
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the marks left upon leaves by the two formB. Under bhese oireiimstances 
the reports which frequently appear of the finding of mosquito blight 
upon plants other than tea must be received with caution. It ie 
worthy of note^ however^ that a species of Helopeltis so nearly allied to 
Helopeltis theivora as to have been consideredj by so competent an 
observer as the late Mr, E, T. Atkinson^ to be but a variety of this 
species^ were forwarded to the Indian Museum in January 1888 from 
MuHghu^ Sikkim^ where they had been found on cinchona. Again^ the 
species Helopeltis antonii, Sign., which Wood-Mason notices is so closely 
allied to the Assam form as to have been cousidered by no less an 
authority than the late Professor Westwood to be ouly a variety of it, 
has been reported by Dr. Trimen as iiaving ^' caused much alarm by its 
depredations on cacao and cinchona plantations'' in Ceylon,^ Under 
these circumstances the subject would seem to require further investiga- 
tion, as it has an important bearing upon the question, vihich has not 
yet been satisfactorily settled, of what becomes of the insect when 
off the tea. 

Owing to finding the eggs of the insect on tbe young shoots, Wood- 
,. Mason suggested the vigorous and unremit<» 

ting plucking of the blighted portions of 
bushes as likely to mitigate the evil. This treatment would no doubt tend 
to be beneficial; but cannot be looked upon as complete in itself, for 
Dudgeon has since shown that the eggs are largely to be found upon 
the portion of the green shoot which is passed over by the leaf-pluckers 
as too hard for manufacture into tea. 

The following account of what was actually done upon a tea garden 
in Dibrugarh is quoted from a report by the Manager, published, without 
date, as an appendix to Atkinson's paper in Indian Museum Notes , Vol.. I, 
page 185 :— 

•* Now to reply to your inquiries about what we did to get rid of the * MoBquitoes.' 
To begin with, before we stopped plucking last year, and while the blight was at iU worst 
(about September and October), I started cotting down a * belt ' of jangle 80 yards wide 
all round the edge of the garden ; this < belt' was completed about the same time aa the 
pruning of the garden was finished (the end of February this was): well, then I oomnienced 
lighting fires all over the plaoe ; in the tea tbe prunings were being reduced to 
aihes as rapidly as the cot-down jungle iu the belt was being burnt up^ by the 
middle of March I finished all the burning I wanted to do, and then every soul was put 
f n to hoe round the bu»hes, Uke away all stale earth from near the etumpe of the 
' }4^»^«, and fiUinfreeh earth. The pruning I went in for last cold weather was most 
severe i the whole of the garden nearly was cut down to within eight inches of the 
ground ; all knotty and gnarled wood was removed, and nothing but straight wood left. 
During tbe pruninfif, immediately following up the pruners were gangs of women and 
children nrmed with small knives whose only work was to rid the h*»hee of every leaf 
and emalliwig. To protect the plants from the flames (while the prunings were being 



Vide Nature, Vol. XXX, p. 684 (1884). 
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burnt) a drain fifteen inches deep by a foot wide was made in every alternate row of tea, 
and into this the pruning Uav9$t S^e,^ from round about were carefully brushed before 
being set alight to. 

" Up to date not U trace of the blight is to be seen ; this time last year about 100 
acres (or more) were completely mined ; the tea is looking as healthy and nice, and 
growth is as vigorous as though the pinnts hnd never been blighted. So successful have 
We been so far in combnting this destructive pest, that I am convinced now we will not be 
troubled with it at all this sesson, and that we will make our 8 to 8i maunds an acre 
agHinst a miserable 4 mRunds an acre last season ! 

** The theory of letting tea rnn has been tried without the slightest signs of doing any 
good, for the simple reason the buebes canH and wonH rnn ! Bushes that I left alone 
during the three months (middle of April to middle of July) were, if anything, smaller 
at end of this period than at commencement of it, because not a vestige of growth had 
been made during the whole of this time, and the long healthy shoots (chiefly in the 
very centre, therefore the tallest part of the bush) died gradually down to the parent 
stem. I have measured some of these dead shoots occasionally and have found them in 
some cases to be over 18* long. 

" The shoots that I have found to so die down have always been of this year's growth, 
tiz.t those shooting out from just below last cold- weather pruning. 

" Now, as blighted patches here have been found to have a large number of the young 
of the bug (which, by the bye^ are in appearance like red ants, with two feelers apiece, and 
are wingless) in all stages of development (from the size of a pin's point to almost a full- 
grown bug) on nearly every bush, and as these young live right away inside the bushes 
and feed on only the ' minute shoots at the leaf-aiiles,' the theory of pruning is to give 
the bush pruned a severe check and so st op for a time the rising of sap (and, of coarse, 
the production of the ' minute shoots at leaf-axiles') in the hopes this brief period of the 
bushes' dormancy will be sufficient to kill the young bugs of starvation. Whether we have 
succeeded or not in destroying anff young ones by starvation it would be difficult to sayt 
but that pruning is doing good is quite certain. Three days ago I got 26 maunds of leaf 
off the piece of tea that was pruned (6 acres in June last) in July ; previous to pruning, 
this bit of tea was eompleUlg * shut up ' for about 2\ months. 

"Of course we know it is only right to cultivate and keep extra clean any tea that 
may be ' hanging fire ' or doing stall badly; I reversed the order of things with a bit of 
about five acres of very badly blighted tea : I allowed it to go into * howling jungle,' the 
bushes were out of sight for over a month ; strange to say, when I hoed and cleaned 
it up, after a fortnight, I found the bushes quite recovered and with a very decent flush 
on them. The block of tea of which these five acres are a part presents a peculiar spectacle 
with its small piece of bright green healthy tea surrounded by dismal -looking acres and 
acres. 

" Some weeks ago I tried sprinkling kerosine and water (i of k. to } oi w.) over a piece 
(about 2 acres) of tea : on two occasions the day the mixture was squirted I found a young 
dead mosquito, evidently killed by the oil having reached them." 

For accounts of other methods of dealing with the insects, reference 
should be made to Bamber's Hand-book, pages 247 and 248. 

Helopeltis antonii. Sign, This species was originally described 
from Ceylon, where it was afterwards complained of as attacking both 
caoao and cinchona. It has since been referred to as attacking tea 
in Ceylon. It remains to be ascertained, however, to what extent the 
Belopeltis which is found upon Ceylon tea bushes is distinct from the 
insect referred to above under the name of BelopelH% theivora. 
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JASSIDiB. 

Chlorita flavescens, Fabr. (Green fly blight). A large amionot 
of damage from this insect was reported in 1891 from tea gardens, 
especiallj in Cachar and in the Upper Assam Valley. Speoimens 
reached the Indian Museum in the latter part of May from Assam, 
in June from Darjiling, and in. July from Cachar. 

In the ease of the Upper Assam Valley, the insect is said to have 
appeared in the early part of the season and to have lasted on until 
June. 

In no case do its habits seem to have been observed with any 
minuteness. It was generally supposed in the tea districts, however, to 
be responsible for the injury caused to the tea bushes, and as this was 
of a kind that it would be quite capable of inflicting, the probabilities 
are that it was rightly accused. 

Both in life-history and method of feeding it is probably somewhat 
similar to Helopeltis iheivora, though its eggs are more likely to be 
afiized to the leaf than buried in the tissue of the shoot. It may be 
noticed that the specimens forwarded to the Indian Museum in Jane 
from Cachar comprised both larvse and adults. 

The species is said to be fairly common in Europe and has also 
been recorded from Algeria, Brazil^ and Siberia. It must necessarily, 
therefore, be able to subsist upon other plants besides tea. 





The figure, which is taken from specimens in the Indian Museum 
collection from Cachar, shows the wiugless larva when nearly full 
grown, also the winged adult. The figures are much enlarged, but the 
natural size of each form is indicated by hair Hues, so no confusion need 
arise on this account. 

According to a report dated 19th June 1891, from a garden in 
Cachar, as quoted in Indian Museum Notes, the insect stops the growth 
of the young shoots and prevents their ever becoming fit for plucking. 
The efEect of the pest was said to be deplorable. Over whole sections 
ot the tea garden the plants were covered with leaf about an inch in 
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length, whioh never grew any bigger; and one <»m it cited wbere 199| 
acres had been plucked, and bad given conBiderably leas leaf tliBD bad 
often been obtained from a patob of serenteeii acres. The only treat* 
meat that was tried was extra hoeing in the hope of bringing vigour to 
the bushel. The Manager adds : — 

*< To Itring the itito of thingi before yon in the moet compreheiulve manner, I hftTA 
preaiad Mme shooti and wnd them bj to-dfty'i poll, together with » little bottle cont^- 
iDg aboat 100 of the ineecte which do, or aft luppetid to ila, the dftnuge. Tbej are to 
aetif e and difficult to catch thftt it took a boy a d*y and a half to procore the epecimeoe 

to tend On one tide of the ibeet of paper, on which I hare put«d tb« 

eimplei of ibooti, yon will flnd healthily -grown leaTea, .... porpouly ehoien, lather 
nnder than over the average ai regard* >iie, id ai not to create a falae ImpreuioD, or make 
the eompariwD too ■triking, On the oppoiite ilde of the iheet are thrippy ibool* of all 
kinds, from the imellett to the largeit, bnl alio repTetenUng three leavea and the bud. 
Every one of tlieie ihonld have been ai big or bigger than the healthy ihooli, bnt I think 
the total weight of the lixteen rormer would not eqoal that of the three latter, A glanoe 
at the specimeDi will ihow yon how impouible it ia to make any oatCarn otit of growtk 
«( this kind." 

The shoots inqaeetitKi were forwarded to the Indian Mneeum tbroagh 
the courtesy of the Calcutta agents. 




Tliey are shown half size in the figure above. The sprig marked 
[a] is an ordinary healthy tea-shoot, while those marked (b) are shoots 
of the same age but sufiering from the attack of the insect. 

According to another report, also quoted in Indian Muteutu Notet, 
the experiment was tried upon one garden of placing open lamps about 
in the tea, in hopes of attracting the inaaote and enabling them to be 
dutroyed. It WBf foand, however, that whareaa myriads c^ other inscols 
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came to the lamps^ the green fly remained undistnrbed ander tbe tei 
leayes. 

In view of the fact that Chlorita flavescen9 is allied zoolo^cally to 
a species whicli attacks mnngo blossom^ and which from an experimeDt 
conducted in Sahanmpore has been shown to be susceptiUe to an aremi- 
cal insect ]>oi8on known to the trade as London pnrple^ the writer of 
this report Ru?^e:d;ed in the pages of Indian Museum Ifoie9 that thi^ 
preparation mic^ht be worth trying on tea bushes. It leas {pointed oiH 
that great care would be necet-sary in any appb'cation of Xondon purpU 
to tea on account of the poisonous nature of the substance ; though in 
rases where a garden had been shut up by the blight there would h% do 
danger in the experiment^ provided no plucking at all were done until 
after a new flush had appeared and the bushes had been well washed by 
rain. Experiments were afterwards made with this and other insecti- 
cides by Mr. M. K* Bamber^ who has published an interesting accoant of 
the result in his work on the Chemutry and AgrievHure of Tea, pages 
250 and 251. The matter would seem to be worthy of further investiga- 
tioD, though the results so far obtained have not been altogether pro- 
mising. 

FULG0RI0£. 

? Phromnia marg^ella, Oliv. Homopterous larvce insuflScient 

for precise determination^ but thought to belong to this species^ were 
forwarded to the Indian Museum in February 1890 from a tea garden 
in the Assam Dooart^. 

Very similar InrvsD were sent to the Museum in October 1890 from 
a tea garden in tlie Mungledye District, Assam, with the information 
that they were feeding on the bushes and retarding the flushes, the 
whole garden being badly attacked. 

Unfortunately the specimens from Mungledye cannot now be found 
In recording the matter in Indian Museum Notee at the time, the writer 
of this note referred the insect to the species Flata compersa, ^Talker 
which is somewhat allied to Fhromnia marffinella, Oliv. Sinoe then 
the Indian Museum has acquired undoubted specimens of the larvse of 
Phrofnnia marginella, and comparison of these with the specimens from 
the Dooars has not disclosed any distinction of specific importanoe. 
As, therefore, both sets of specimens from tea in Northern India are 
likely to belong to the same species, they may conveniently be treated 
together under the heading of Phromnia marginella^ for they are both 
undoubtedly related to this species, though the specific identity has not 
been made out absolutely in either case. 

The most striking feature connected with the larva of Pkramnia 
marginella is the dense white fluffy secretion with which the body is 
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covered. This gives bashes where the iueeot clusters a eomewhat 
oharaoteriatio appearance which has been notioed by more thaa oue 
observer. 

The ineeot is a common one thronghout Nortbera lodia. It has 
been reported as feeding upoQ SlaodendroM roxhurgkii in the Central 
Province^ aad is likely to have sereral other food plants besides tea. 




The figure shows the imago and balf-gi'owu l&rvoa, both natural 
size, of Phromnia narginella ; the larva divested of its flocoulent 
corering. 

The habits of PAromnia marginelia were carefully observed by the 
late Captain Thomas Hutton^ who published a paper upou the subject 
in the Journal of the Asiatic Society of Bengal, Vol. XIIj p. 898, 
(1843), in which he described the insect under the name of Plata 
limbata. The following summary is reproduced from Indian Muienu 

" The insect vnu fonnd hj Captain Hatton on the lowir ilopM of tlie Howooria 
Hills in the North-Weet Provinoee, the sngaiy aaoietiaa being onlj obtainable 
througboDt the dry weather from JauDu; to Jnuo, Hit geta weihed away by the 
6rst hesv; rnin that rulls upon it. Aeoording to Captain Hutton, the rgge hatch in 
Deeember, and the latTEe oluter tike sheep upon the food plants The;f feed by 
«nokiiig up the jaices of the leaTSs, and moult leveial times, gradnallj inoieaeing iu 
■ise nntil the setting in of the rain; leaMn in Jane, when winged inutgoe begin to 
emerge. In the imego the front wings aie graH-green, with interior margine red > 
tbe poet«rioT wings are milk-white, the body is greeniih, and the abdomen ii generally 
eorered up with wbite floucnlent matter timilai to what is found upon tbe larvn. The 
egge are bid in conuderable unmhen in the bark of the t<*iK>i a ilight swelling of 
the wood often taking place where the egg> haTO been laid. The iuisgoi move bnt 
little from the food ^vat and oftea liye on unt^l after theii egga have butohed in the 
sold weather. The lajm, and to a lees extent the imagoa, are coTored with masiea of 
white floccolent matter, which is thought to be secreted by small glands distributed 
over the abdomen, and opeuiug bj minute porvs in the integument. Tho eogaij 
matter is sud to be eicreted in a liquid state by the lime, and drop* on to tbe 
leaiM, whore it haident. Little it known of tJie tnetbod of its origin, but it is likely 
to be secreted by the large gland-like organs which ar^ situated on either tide at tbe 
extremity of the abdomen in the hurv»." 
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ArHiDf. 

CeyUmia theiecola, Backton (Apbis sp.. Green). This spNiM 
was Migiully detcribed from specimens forwmided to the Indwn Mtueinn 
by Mr. E. K . OtMQ, who fonod both the winged uid wingleae form io 
large nnmben on tbe saccolcDt Bhoote of young tea pknt* in Ceylon. 
Representatives of what ■> ondoubtcdly tbe Eame species bare since been 
sent to tbe Indian Moaeim upon two occ^ ions from Indian tea gmrdena. 
He first to be received comprised botb tbe winged and wingless forms, 
and wen forwarded in March by Mr. M. K. Bamber,who has since noted 
that tbe species baa been fonnd atta^ing tea in most diatiicts; tbe 
■eeond to be received arrived from Cachar in Angost and comprised tiifl 
wingless form only. 




CejrloniiL Th»GoU 



The wood-cut, which is taken from Buoktou's fignies in IniUn 
MuaeuM Ao(«i, shows the wingleBs aod the winged foim botb enormonsly 
euIuft»eJ, also the pntenna of tbe latter still farther magnified. 
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The insect itself is a tiny blackish creature^ the body of the winged 
form being only about one twenty-fifth of an inch in length. 

Like other Aphidee^ Ceylonia theaeola feeds by sucking np the juices 
of the plant through its slender proboscis. Its e^^t on the young 
leaves it attacks is said to be to cause the edges to curl up and become' 
distorted. 

The life-history of the insect has not as yet been completely tracedi 
but Mr. Green has observed that both the winged and wingless forms 
reproduce themselves pnrthenogenetically^ the young settling down be- 
side the mother and becoming full grown in about ten days after they 
are born. As in the case of numerous other species of Aphidae^ ants are 
attracted by the honey-dew secreted by the glands connected with the 
two large tubercles^ shown in the figure of the winged form, on either 
side of the abdomen^ and are to be found in constant attendance. 

Mr. Green notes that in Ceylon the Aphid is not only liable to be 
devoared by the larvae of Syrpliida^ HemerobidsB^ and CoccinellidsB^ but 
is parasitized by a minute hymenopterous insect^ the combined effect of 
these enemies being so considerable that it is often completely kept in 
check by them. 

As the result of his experiments Mr. Green considers that wood 
asheSj powdered sulphur, and dry carbolic powder are alike useless as 
applications for destroying the pest. On the other hand, washes, either of 
dilute kerosine emulsion or of phenyle, are effective. The proportions he 
recommends are one part of kerosine emulsion to eighty parts of water^ 
or one part of phenyle to two hundred and forty of water ; the wash to 
be applied in the evening or on a cloudy day, as hot sunshine, following 
its application, is apt to scorch the leaves ; in the case of phenyle the 
•application of the wash to be followed the next morning by a copious 
drenching with ordinary water. 

CoociDA. 

Chionaspis theae, Maskell— ( = 7/i(? tea bark louse, Green). This 
insect was first observed in Ceylon by Green, who found that it was very 
generally prevalent upon tea, where it accounts for many *' hide*bound ** 
and unproductive bushes. It has since been sent to the Museum from 
tea both in the Kangra Valley and also in Cachar. In the Eangra Valley 
kerosine and soap emulsion .is said to have been tried upon it with 
success, though the insect does not appear to have as yet caused very 
much damage. 

The female is a little rounded flattened scale about a tenth of an 
inch across. It is to be found upon the branches of the older bushes, 
and is so much like the bark on which it rests as to be unnoticeable 
except on very close inspection. In itis earlier stages, the male is a tinv 
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little nrliite fluted scale nhich is often to be Been in colonies on tbe leaf, 
where it ie comparatively conspiciious ; it eventually trnnsformB into a 
mtnnte creature which Groeu describes as bright red in colour wiili four 
.prominent black eyes. 

As in the case oE other species of the same family, the egga are laid 
beneath the female iuseet, which never quite the spot on which it first 
MttlesdowD, Thetarvssare minute six-legged creatures which crawl 
actively about after leavings the eggs. They eventually settle down «id 
insert a long proboscis into the tissues of the plant. Tfarough thu 
proboscis they gradually absorb the nutrient jtiices on nbich they feed, 
and in this way they weaken the plant The female insect oontinnea to 
absorb the juices of the plant tbroughont the whole of her existence, 
but the male takes no food after it becomes winged. 




The figure shows a colony oE male scales on a leaf nataral size, also 
an individual scale enormously enlarged to show the oharacteristic ridges 
with which it is covered. 

Male scales have been forwarded to the Museam in December from 
Caohar and in Februiiry from the Kangra Valley, so the winged male is 
likely to emerge in the early part of the ye^. Green has noticed 
that the live female scale is sometimes covered with lichens which must 
have taken some time to grow, so the life of the insect in this stage is 
likely to be prolonged. The dates of emergence, also the periods passed 
at different times of the year in the various stages of development, have 
yet to be ascertained. 

In all scale insects the question of dispersion is an importaut one, 
fur owing to the adult female being stationary, it is only the newly- 
hatched larvffi which are able to travel from bneb to bush, and thus spread 
the evil. It is important, therefore, to ascertain at what period of the 
year the lame emerge and the extent to which they are liable to be 
carried by the wind. 

Under ordinary circumstances insects of this kind spread slowly ; it 
ia tiierefore most important to watoh them carefully, for, whereas it may 



Tke Tea insects of India. 41 



he easy enough to keep them in cheek with kerosine emulsion or other 
treatment when only a few bushes are attaoked^ the ease becomes very 
different when large areas have been allowed to l^ecome affected. 

The hydrocyanic gas treatment, described on page 65 of this reportj 
IB especially applicable to this species. 

Aspidiotus flavescens, iiveen^{^A. tiea, Maskell). This 
insect was originally described by Green in the pages of the Ceylon In- 
dependent. It has since been reported both from Assam and the Kangra 
Valley. According to Green's observations it attacks young plants of 
from one to two years' g^owtb^ and often injures them to such an extent 
as to make it neoeseary to replace them with fresh plants. 




The figure/ which is after Maskell^ shows a piece of tea twig, natural 
size, covered with female scales, which are yellowish in colour and con- 
spicuous. To the right is an enormously enlarged diagram of the newly* 
hatched larva to show its legs and antennsB^ also the long coiled 
proboscis which it eventually inserts into the tissues of the plant. 

i he insect is likely to be very similar to the preceding in its develop- 
menty but its precise life-histoiy has yet to be traced. 

Aspidiotus transparena. Green. This insect was originally 
discovered upon tea bushes in Ceylon by Mr. E. K, Green. A few 
isolated scales of what is thought to be the same species have since 
been found upon leavts forwarded to the Indian Museum in January 
1894, from a tea garden in Julpaiguri. Neither in Ceylon nor in India, 
however, has the insect yet been reported as occasioning any appreciable 
injury. 

As seen upon the tea leaf, tke scales appear as flattened semi-crans- 
parent, yellowish discs, from one to two millimetres in diameter. 

The life-history of the insect has yet to be traced through the 
various stages of development. 

LecaililUII COffeadj Nietner. This insect, which is usually acoom- 
panied by a black fungus wliich groWt upon its secretion, was described 
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many years ago by Nietner as attacking coffee id Ceylon, It has since 
been found upon tea in Ceylon by Green^ who has published an interest* 
ing account of bis observations in the Cejflon Independent. 

It bas not yet been noticed upon tea in India, but has been recorded 
as attacking coffee in the southern portion of the Peninsula, The fol- 
lowing account of the insect is taken from Nietner's work on the Coffee 
Tree and its Enemies. 

" Lecanium coffea (Brown or scaly bng^). Male : Head transversely ovate*rotundate 
narrowed, and square in front ; eyes large, blac]( ; ocelli 2, small, lateral ; antenne 9- 
jointed, 2nd joint sma-lest, Srd longest, thence decreasing to the tip; mouth as in 
the male of the white bug. Thorax ample, cordif orm, narrowed in front ; wings 2, 
hjaline, 2-neiTed, subcostal nerve dark pink, not folded straight down the back 
when at rei^t, but half spread out. Scntellum as in white bug. Ahdomen triangular- 
Bnb-cylindrical of shrivelled appearance, with 2 lateral points, 1 central appendage, 
and 2 long, thin, white filaments at the extremity. The insect is still more delicate 
than the male Pseudocooous, of clear, light pinkish-brown colour, slightly hairy ; 
very pretty. 

'* Pemalo : Apterous, tortoise-like, yellowish, marbled with grey or light brown, 
sub-oval, more or less semi-globose according to age, back with one elevated longitudi- 
nal and 2 transverse costes, uneven; split behind, at the extremity of a split bifid anal 
flab of brown colour ; eyes marginal, black ; antenn» 7-jointed, Srd joint longest ; 
proboscis with 1 long sncking bristle. The old individuals are light brown with a 
dark margin, smooth, semi-globose, fixed to the branch. 

" LarvsB of female with 2 anal filaments which are lost in after-life. The larvce 
and pupsa of both sexes are active, with the exception of the male pupa, which is 
plentiful on the underside of the leaves, where the long, narrow, oval shell under 
which it rests is easily discovered. This shell is transparent, and composed of 
9 plates, 3 central and d on either side* I have occasionally found the entire nnderside 
•I leaves covered with nothing but male pnpsa, all dead. This species of bug affects 
elevated (above 3,000 feet), cold, damp, close localities, where it is found in all stages 
of development all the year round, the propagation being, as in the white bug, oon- 
tinaous. As in the latter species, the males seem to be more abundant about June 
and January than at any other season. The eggs, which are oval and of pinkish oolourt 
are not actually brought forth by the female, but when they are matured the parent 
insect dies, the whole interior forming one mass of eggs protected by the shelL 

" This kind of bug is closely allied to the lac insect {Coccns lacea, K.) of India* 
" The brown bug Ls much infested by parasites, amongst which the following are 
the most common : — 

Scutellida ej/anea, 
Encurtus Nietneri, 

„ paradUicus, 
Cephaleta purpureiventris, 
„ brunneiventris, 

„ fkuciventris, 
Cirrhogpilus coccivorus. 
Marietta leopardina. 



' ** Tbii insect is generally called * black bag ,* l>Qt the above U a more correct name, 
it being of brown colour, and only the fungus found iu its company, black.*' 



>» 
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'' These aie all Hymenoptera of the most minute description, presenting nnder 
the micTOsoope the numt elegant forms, and for the most part the most hrillia&t metallic 
oolonrs. The Marietta, for instance, is shotted or ocellated all over black and white, 
like a leopard. They can easily be obtained by putting a bagged branch, cnt in 
convenient lengths, into a bottle, when after some time the little wasps will be found 
flyiDg about inside, having made their escape ^m the bugs. The mother parasite 
lays her eggs amon^^st the bugs ; when batched, the young larvsB find their way easily 
to the soft underside of the bugs, where they attach themselves like leeches, and, pro- 
teeted and fed by the body of the bug, remain until they reach the perfect state. A 
bug thus attacked produces of course no eggs, and, instead of the young bugs, in course 
of time there escape these little wasps. The shells of the old bugs are frequently found 
with one or two holes ; it is from thet$e that the parasites have escaped. I have seen 
as many as six larvsB (belonging to difierent species of Hymenoptera) attached to one 
single bug. These laiyse can easily be seen on turning up some old bugs with the point 
of a penknife ; they are little white or yellowish eyeless and footlec^s maggots, some of 
which can leap to a considerable distance by doubling themselves up and spasmodically 
extending themselves again to their full length." 



THYSANOPTERA. 

Thrips sp. ? A representative of this group of minute in6ect4Si has 
been recorded by Green as feeding upon the leaves of the tea plant in 
Ceylon, where it causes unsightly patches, especially on the hacks of 
the leaves. As in other species of the family Thripidae, the eggs are 
said to be laid on the leaf, where the larvaB and adults are also to be 
found. The adult may be recognised by the curious narrow hair*fringed 
wings which are characteiistic of this family of insects. Oreen notices 
that the same species also attacks rose bushes and fuchsias in Ceylon. 
He found it to be subject to the attack of a minute hymenopteroas 
parasite, 

ORTHOPTERA. 

AORIOIDiB. 

Between the years 1889 and 1891 almost all the tea districts in 
India were visited by stray flights of the locust Acridium feregfinum, 
0]iv.| from the deserts of the Punjab and Rajputana. The insect often 
settled in countless numbers upon the tea bashes, but seems to have 
disliked the flavour of the tea leaf, and to have occasioned no perceptible 
damage. It is unnecessary, therefore, to do more than refer to it amongst 
the various insects which attack the tea plant in India. 

The same does not hold of other species of Acrididae which aie 
usually spoken of as " locusts,'' though they frequently differ in important 
points from the migratory forms. 

In February 1892 injury of the kind to young tea plants was 
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reported from a garden in the Western Dooars. Of the insects for- 
warded to the agents in Calcutta, ?ome were identical with specimens in 
the Mnseum collection determined hy Dr. Henri de Saussure as his 
Catantops indieuif which is figured below natural size^ while others were 




a variety of the same species characterised by the absence of striped 
markings on the posterior femora. 

Two specimens of the species Acridium fiavicorne^ Fabr., as deter- 
mined in the Indian Museum collection, were afterwards forwarded as 
associated with^the insect first reported. 




A small specimen of the male of Jcridiumjlavicorne, Fabr.^ from the 
Museum collection, is figured above, natural size* 

In the end of February the Manager wrote that he had been to a 
great extent successful in destroying the insects, and that he hai not 
heard of their appearing on any of the neighbouring gardens. The 
method adopted was hand-collecting by coolies, who were paid two 
annas per hundred insects. Up to the date of his letter the Manager 
estimated that he bad destroyed 31,770 insects in this way, with the 
result that they were getting so much scarcer that, at the time he wrote, 
the coolies were only bringing in about 25 per cent, of the daily' number 
they had been able to obtain when hand-collecting was first started. 

Aciididse of this kind are likely to lay their egg^ in the ground. 
The larvsB are active grasshoppers^ which differ from the adult chiefly in 
being smaller in size and wingless. They are active throughout their 
entire existence, and devour the leaves of plants in large quantities. The 
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individual habits of the two species referred to above have yet to be 
observed in India. 

Gbtllidjs. 

Dnmage of suOSeient extent iu tea nurseries to make it occasionally 
worth while to keep cluldien employed collectin^^ the insects by hand 
has been noticed as caused by orickets in Assam. The only occasion on 
which representatives of the insect concerned have been sent to the 
Indian Museum was in July 1893, when some larvss of the species 
BraeAytrypes acAatinus, Stoll., as determined in the Museum collection^ 
were forwarded from Jorhat. 




The figure shows the insect natural size. Like others of the same 
group, it transforms, when mature, into a creature very similar in 
appearance, but differing in the possession of large membraneous 
wings, which are neatly folded on the back so as not to interfere with 
burrowing. The eggs are likely to be laid in the ground, but this and 
other points in connection with its life-history have yet to be traced by 
actual observation. 

According to information furnished from the garden in Jorhat 
where the specimens were procured, the insect cuts the young tea plants 
off level with the ground at night ; in the day-time it conceals itself in 
a burrow from nine to eighteen inches deep which it constructs in the 
ground ; it is specially abundant on sandy soil, and may be recognised 
by the shrill piping which it makes in the evening when it sits in the 
mouth of its burrow. 

The species BracAytrypes acAatinus, Stoll., has previously been sent 
to the Museum as causing serious damage to jute and rice crops in 
Bengal ; tea is therefore likely to be only one of a number of plants on 
which it feeds. 

Another common species of Oryllidse also likely to attack young tea 
plants^ though it has not actually' been sent to the Indian Museum ip 
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tfaii conneotioD, is Sciitodaetylui tno»»inuuut, Druiy, the ndnlt male 
of which 18 ehowD below, natural size. 




This Bpecies crd be at ODce reoogoieed hj the curions structure of the 
tarsal joints, and also, in the adult, by its carious curled-up wings. It 
is kaown ia the indigo districts as Herwa, and does a large amount of 
domtge by oatting off indigo, tobacco, and other crop plants with its 
enormous shear-like jaws. 



White ants are sometimes very ptentirnl in Indian tea gardens, where 
they oooMionallj do a good deal of damage, espeoially to young and 
weakly plants. The identity of the species ooueemed has not yet been 
satisfactorily ascertained, and the life-hiatories oF the vsrions forms have 
still to he traced throng^ the different seasons of the year. 

The commooeet species in Lower Bengal U Termet iaprohanet, Walker, 
and this is likely to be the form whose large earthen nests are often to 
be found amongst mature tea hushes, where, however, they seem, as a 
generul rule, not to do very much harm. A distinct and larger epeoies 
has been described by Green from Ceylon, where he observed that it was 
liable to attack the stems of fulUgrown tea bushes to the extent of com- 
pletely tunnelling out the contents. 

The following, which is taken from a manual of zoology prepared by 
the writer of this report for the Forest Department of India, gives what 
are said to be the general habits of TermitiJEe as observed in other parte 
of the world. The figures are from specimens of Termet taprobanet in 
the HoMum collection. 
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White BotB live together in communities, which conaJBt of the follow- 
ing four sets of iodividuals :— 




(1) A female or queen (shown above, naturnl size], with enormoaely 
distended nbdomen ; she is inc:ipab1e of locomotion, and lays 
all the egge of the cummnnity. 



*^ 



(2) Small ant*]ike neuters, which may he compared to the worker 
bees. They are of two kinds, vit., iudividaals with large 
heads and sharp mandibles to defend the nest, and indivi* 
daals with small heads to build the |)a8sages and nest, col- 
lect food, and do all the work of the oommauity. The figure 
above shows the two forms of neuter, both somewhat en- 
larged, the natural size, in each case, indicated by a hair 
line. 

(S) Wingless larvie which develop into winged males and females. 
liui form is shown below, to the left, enlarged, the natu- 
ral siee being indicated by a hair line. 
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. (4) Wioj^ males and females. The males and females fly out 
of the nest in clouds^ generally after rain. Those of theiii 
that escape their numerous enemies are said to drop their 
wings and copulate. The female either Bnds her way 
back to the original Best or starts a fresh nest for herself. 
Her abdomen grows by distention of the membranes between 
the chitinous plates, until she besomes like a saurage, two 
or three inches long, with a minute head and thorns at one 
end {vide first figure). Queens in several stages of devel« 
opment may sometimes be found in a single nest. The 
figure above, to the right, shows a young queen shortly after 
dropping her wings and before the abdomen has grown very 
much. The figure is somewhat larger than life, the natural 
size being indicated by a hair line at the side. Below is a 
figure of one of the winged forms, natural size. 




Various suggestions for dealing with white ants in tea gardens are 
given by Bamber in his work on the ChemUtry and Agrieulture of Tea, 
pages 254 and 255. 



ACARINA (MITES). 

Teranychns bioculatus, W. M. (Red spider) . This mite, pre- 
viously known to tea planters under the name of '*ied spider,'* was de- 
scribed by Mr. Wood-Mason in his Report on the Tea Mite and Tea Bug ff 
Aaam, 1684. It has since been identified by that careful observer 
Mr. E. E. Green * as belonging to the same species as the " red spider," 
of the coffee tree, described many years previously by Nietner* under the 
name Aearue coffea. 

Unlike both '' mosquito blight'' and "green fly blight/' the red spider 
of the tea plant chiefly confines its attack to the mature leaves. It is 



1 Jn9$ei Puii qfth§ Tea Flani, No. 7. 

» Ohi§rfntions on ik^ Nainrai Bi$iorg of the Jinmi$$ of the Coffee Tree in Ce^lim. 
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nsentially a hot-weather peet, and almost Gompletely dieappean when 
the nins break, though coloaies are subseqneotlj to bo touaA upon 
sheltered bushes. 

Id Ce;loD, where red spider also attacks tea, Mr. E, E. Green baa 
Boliced that the tomitto plant is likewise liable to saffer. The ftguree, 




ffhiuli are after Wood-Ma»>n, show the mitle and female mit« both enor- 
mously enlarged, The male is considerably sipaller than the female, the 
latter bein^; described as about one twenty-fifth of an inch in length. 

The following is taken from Wood-Mason's report :— 

" Tbe mite Utm in aocieties on tbe npper surface of tb« fall-grown leaves, beneath 
an eseeedingly delicate wab, irhioh it spins for itself m a ihrlter. Tbi< web. ordinarily 
iariaible to the naked eje, is ofl«n rendered risible bj tlie deposition npon it of dew 
in minute globules, whioh give to tbe leaveii, when bathed in tbe momiu); unn, an 
indcacribabl; splendid appearance of being sprinkled over with minote diamonds. 
I believe that this web aei-ves chiefly as a protection to the tiny araohuidt from dew and 
light showers, for heavy rain, eapeoiall; if loiiK-continned, breaks np the sheltering 
web*, and thna leads tu the disappearauce, if not to the deatrnction, of the pest. 

*' The mites lay their e^gu in hollown, close to the ribs of the leavM nsnally. The 
eggs are oblate spheroids, Batter at one pole, by which the; are firmly and broadly 
attached to the leaves, tlian at the other, at which their transparent shell is sndJen^ 
drawn ont into a long and tapering and slixhtly carled glossy process. Thsy are ted, 
like the mite itaelf, and at the close of eegmeutatiun present at their surface a beauti- 
ful reticulated patten, due to the pi-esence of a concentrated and dark-coloured layer 
of protoplasm aronnd the nndeii of all the cella of the Uastoderm. Tha yonng 
arachnids leave tbe e^ aa sii-footed larvEe, which do not attach tbemaelves as parasites 
to the budiea of insects and spidm, ss do their distant relations the TTOmbidiida, nor 
ondetgoany of those strange changes which many other mitei pass through in theoonna 
of their development, bnt attain to the sdult condition by a simple change of skin 
that naually, though not perhaps invariably, is madti on tbe same leaf as that on which 
th^y emerged as larrte from the e^. "Vhe sheila of the hatched eggs remain glued to 
the leaf for tome time as minroscopieally small obJMts rMnnbling porcelain sanoen. 
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bottle oontaining a mixed collection of terrestrial arthropods preserved in ppirits 
without finding one or more individuals, or even species, of these parasitic arachnids^ 
and the least observant amongst us must have repeatedly met with instances of it. 

" When first attacked by the mite the leaves have the appearance described above ; 
but as the punctures increase in number they gradually assume a dull, dirty coppery- 
reddish tinge, become dry and bent and ^cockled, and finally fall to the ground, 
leaving, in extreme cases, the stems and brunches of the bushes bare. A badly- 
smitten garden may be recognised from a distance by its red colour." 

The principal points in connection with the life-history of the mite 
which remain to be ascertained are the number of generatious in the 
year and the length of time spent in its various stages of development. 

The mite is only capable of slow locomotion^ and therefore spreads in 
the first instance very gradually. From Green's observation of its 
presence upon sheltered bushes in the rainy season^ it may be expected 
to be found to lie up in this manner until the time comes round for it 
to recommence operations upon the bushes generally. 

In consequence of its frequent localisation in certain areas^ red spider 
lends itself specially to destruction by artificial means and numerous 
experiments have been made to this end.^ 

The most promising agent for use against red spider appears to be 

sulphur in one form or another. The only 
Sulphur eer*«# red spider. ., j i? i • -i^ i • i i. 

method of applying it which seems as yet 

to have been adopted in Indian tea gardens upon any considerable scale 

is that of dusting flour of sulphur over the affected bushes. This is 

said to have been first tried in the Darjiling district, and has since been 

taken up elsewhere. 

The following series of reports by Mr. G. F. Playfair, furnished 

through the courtesy of Messrs. Barry & Co.^ give a full and exoellent 

account of the experience of a Cachar tea planter in the matter.' 

Hth March 1892. — " I am taking advantage ol the present hot weather to apply 
the sulphur as advised by Mr. Ohristison, who makes a point of putting it on during 
times of bright sunshine. I find the quantity used is exactljr one hundredweight to the 
aore, and cost of application Rl-6. Up to date I have sulphured 60 acres, and will keep 
on as long as the sulphur lasts or the drought continues. I have given up my original 
intention of applying half now and the balance when red spider becomes aotive» as 1 
find in places a good deal of blight is already visible, and I am hopafnl that the 
sulphur will etampit out before the insect has time to propagate. Some experiments 
with the mosquito itself tend to show that it dies if lightly dusted with the sulphur." 

25th March 1892. — " Red spider began to show itself all over the early pruned 
sections, but I npplied the sulphur as fast as I could, and wherever the application 



1 Amongst other preparations, decoctions of tomato leaves in water have been 
strongly recommended for spraying over affected bushes. The number of applications 
required, however, to rid a single bush in this way of the pest is so great ns to render 
the treatment inapplicable for large areas. In view of what is known of the habits of 
the pest, it has bi^n suggested as probable that spraying the same number of times 
with water alone would be almost equally effective. 

* Most of these rq)orts have appeared in Indian Muttmn Note^. 
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was made not a traoe of spider remains. Altogether 138 acres have been snlphtired 
with the five tons sent up. The sulphuring has been most carefully done, either a Babn 
or Mr. Bums being in oonstunt attendance, and, as far as can be judged at this early 
stage, the experiment is likely to be a very remunerativo one. Whether or not the 
spider willoome back remains to be seen, but at the present moment I oan guarantee 
there is not a single affected bush over the whole 138 acres.*' 

13th April 1892. — " The drouajht still continues, only '86 inch of rain having 
fallen in April, tbe total to date since the 1st January being 4*05 inches. Notwith- 
standing, Hundookmara is looking very well and would flush at one with rain. The 
irreat heat and dryness of the soil have brought on some red spider, but not much, as 
the ea«-ly pruned sections were all sulphured, and the later pruned have not yet suflB- 
oient foliage to make red spider harmful. It is gratifying to observe that not a single 
plant over the sulphured area shows the slightest sign of I'ed spider, and blight, which 
had appeared with the first growth, has also entirely disappeared. I believe that in 
denlin>; with the one disease we have also dealt vvith the other, and that the early 
part of the season will be free from blight." 

18th April 1892. — ** There have been no charges in connection with the sulphur — 
it having been brought up to the garden by my own boats. From tbe invoice and 
estimating for freight, I make out the five tons have cost approximately fi900 and 
applied to the bushes about B8*4 per acre. A very small increase in yield will cover 
the expense, and I am hopeful, from the look of the sulphured sections, of proving to 
you that the money has been well spent. Yon must not expect to see any very 
startling increase in outturn in consequence of the sulphuringi as I have naturally 
treated those fiats which are the poorest and most in want of encouragement ; but if by 
doing away with spider, nnd possibly blight, I oan in time biing these flats from poor 
to good, the gain will be great indeed. At tbe present moment I believe that the 
application of sulphur will result in an increase of a muund of tea per acre ; it certainly 
will be so if blight is mitigated as well. 

" I have written out extracts from my diaryt giving you full particulars respect- 
ing the way the sulphur was applied, the state of the bushes before, and the imme- 
diate result after application. It will be interesting to compare this repoit with subse- 
quent ones which I will send from time to time in the Fame form." 

Abstract of diar If . — " The treatment was begun on 7th Ma]:ph 1892 and com- 
pleted on 21 st of the same month. Sixty acres were treated at the rate of one hundred- 
weight to the acre, which gave a very sufficient sprinkling, sixty-seven acres at the 
rate of two hundredweight to three acres» while eleven acres were treated with a 
mixture of one part of sulphur to two parts of sifted lime. The tea that was treated 
was of the * China * variety. The bushes were rather below than above the medium site. 
They had not put out much growth owing to the drought. Red spider had appeared, 
and careful examination showed that it was present in many places. The application 
of the sulphur was made through markin cloth by simply shaking the bag over the 
bush. Where water was available the bushes were first splashed with water, but 
over A considerable area the application was made without previous watering. The 
sulphur adhered fairly well even on dry bushes, in spite of the high wind which blew 
both at the time that the treatment was going on and afterwards. The average cost of 
applying the sulphur was about iil-4-9 per acre, including the purchase both of 
the doth and also of the kulcies for watering. As far as could be made out, provided 
the gun was strong, bushes powdered in the morning had all the red spider killed by 
evening. After sulphuring the bushes were examined daily, but tbe only bushes on 
which red spider could be found were one or two which had been treated with the 
mixture of lime and sulphur ; even here, however, very careful search was required to 
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find liT8 inteeto On 16th April it was noted that red spider wm to be seen in all 
parts of the fraiden except the sulphured area, while neighboaring gardens were Tery 
much affected by it The sulplimed area was t):e first pruned and should, nnder 
ordinary eircumstances, have been the most affected. With regard to the effect of 
the salphnr treatment on mosquito blight, some mosqnito blight insects were caught 
and 'experimented with on 23id March. When snlphnr was powdered on to them it 
adhered to the hairy parts of the body and legs to a considerable extent, but the insects 
did not die at once, though putting them in this utate under a glass in the sun was 
fatal to them. After applying the nulphnr hU signs of blight disappeared, careful 
search not revealing a single punctared shoot. It must be added that little blight 
conld be found on other parts of the garden, but the flats which had been treated with 
sulphur were always the ones to be first attacked.' 

6th May 1892.'^" I have no objeclioa whntever to Mr. Cotes making use of any inform- 
ation he may have derived from my writings, and will be glad to supply him with further 
notes from time to time. I strougly object, however, to trying Mr. Cotes' suggestion about 
sulphur soap instead of the pure sulphur (except as a supplementary experiment) for this 
reason.' 

'* The action of sulphur against red spider is now proved beyond doubt, and requires no 
comment. It also seems to have killed off the blight insect ; and if this is a fact it would 
be a vast pity to operate against the one disease without the other in future, for the snlphnr 
soap wash, however efficacious against spider, could not be expected to do much harm to a 
winged insect like blight. Moreover, the wash requires special apparatus for application, 
and the purchase of such insufficient quantity to go over hundreds of acres quickly would 
be prohibitive. That blight has actually been killed out over the sulphured area seems to 
me a certainty. On the 14th March I wrote to you saying that my original plau of dis- 
tributing the sulphur had been changed owing to a considerable amount of blight being 
noticeable. This is proof that blight wat there ; it is equally certain there is none now, and 
the accompanying extract from my diary will prove that during the past ten years I have in- 
variably reported blight not later than the week ending the 2Srd April, and almost always 
in tho sauie spot, which this year is free. I am not yet in a position to ask you for a 
further and larger supply of sulphur for next year, but trust to be able to do so when I can 
lay the result of the pluckings of the sulphured and non-sulphured areas before you." 

9drd June 1892,^** Since ^he 1st June, I have been keeping a record of the pluckings 
of sulphured and non -sulphured areas, and on a separate sheet I give you the results. 
Ton will observe that over three weeks' plu eking, the average per acre is lift of leaf in 
favour of the sulphur for every time the acre was plucked, or, say, 3801 in all. At first 
sight this does not appear a very large increase, but you must remember that only the 
worst places were sulphured, and now it is evident, these sections are doing rather better 
than the rest. Also I have refrained from comparing pluckings till red spider was fairly 
on the mend ; had I done so from the beginning of May the difference wonld have been top 
marked and misleading. 

** Leaving out of consideration nil differences between sulphured and non-sulphured 
areas, and taking them as of the same value, the difference in favour of the snlphnred 
would be 44&> leaf or 11&> tea per acre for the whole month. The cost of treatment 

* Very carefal experiment will be necessary berore concluding that salpbar is actually effective against 
moMaito blight, for the experience of entomologists in other parts of the world Menis to be that wblk 
aalphar it exceedingly activo against all kinds of mites (of which red spider Is one), it has little tffeet 
on iDsects. E. ('. C. 

* ** It may be noticed that washes made of sosp and solchar combined have been reeommended both 
in the United Btatett and in England for use against mites liko the red tpider, Th« wash is sprayed oo to 
the plants by means of a force pump fitted with a nozzle to give a very finelr divided spray- This 
method of applyinir the sulphur may possibW prove cheaper and more effectual than dosting it on to tiba 
leares, though Mr. Playfalr's experiments with kulphur in powder seem so snccessfal a^ to laavt Uttit to bt 
deaired. Compounds of soft soap and sulphur can now be purchased in England ready made, so aa only 
to require the addition of water. In her flfceenth annual report on Injurious Inseota, Miss Ormarod 



tlona'the Chlswick Soap Co., of Chiswick, EngUnd, as a firm from which the mizkare oaa be praeved^'* 
-(ICMrwef/hMii '* Indian Uteum ITotetr) 
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iiDoanted to B8-4 aqdm per acre, so that with tea at 6 annas per pound all ezpenses woald 
be recovered in two uioatht. 

** 1 am quite convinced, however, that the sulphur will give me quite one maund of tea 
per acre bjr the end of the year." 

2Brd June 1892.— 
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tUh May ISSS,-—** I had bad luck as regards weather, March being a wet month this 
year. Beserving 2 cwt. for experimental purposes, the balance of 5 tons of flour of sul* 
phur was appU<Hi to 185 acres, of which 85 acres had good sunshine for between ten and 
fourteen days before being washed by ruin ; 28 acres for two days ; and 22 acres were pow* 
dered in the morning and washed in the evening. Still the effect seems to be much the 
same over the whole area which is praeticalfy f rpe of spider. I qualify the Intter slatem^ nt^ 
as a bush every here and there does show up red this year, which was not the case in 1892. 
The number is altogether insignificant, being under 1 per cent., but I mention the fact as 
being curious and unlike the past season's experience. 

'* The only point worth noting this year is, that a single day's good hot sunshine 
appears sufficient for the sulphur to do its work. 

'* The 188 acres treated in 1892 have for the most part very little spider. Some of the 
worst sections, especially those suljeet to flooding, show up a litUe red, but not one 
qnarter as bed as in former yean i on the other band, there are large stretches with no 
•pider at allt 

<* On the first signs 1 went over 72 acrea with the one cask of 2 cwt reserved for the 
p«ypose» Bprtnkling every hush that gave the slightest show. From the ground gone over 
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and qoantitj of solpbar used, I calculate the affected bushes amounted to just 8 per cent. 
With a little more sulphur I could have checked the disease over the remainder of the 188 
acres, for I am glad to sny the 72 acres are now quite free, whereas the rest have perhaps 
10 per cent, of the bushes red. The 11 acres treated with sulphur and lime which I 
reported as unsuccessful last year have at least 50 per cent, attacked. 

** Now that I know more about sulphur nnd its effects, I am convinced I made a great 
mistake in not applying it immedtntely after pruning. I have several reasons for saying 
so, amongst which are — (1) Red spider must hybernate somewhere in the bush ; it cannot 
come spoutaneously. One invariably sees it start on the old leaves, and work gradually 
up to the new growth which is always the last attacked, and I should not be surprised to 
learn that it remained through the cold weather in the hark. Therefore an application of 
sulphur in January ought to be as successful as in March. (2) The sulphur would go very 
much further on newly-pruned bushes, and would also $earch out the barkf which it can- 
not do after the leaves form a covering. Moreover, there would bo no fear of heavy rain 
for at least two months, nor would there be the high winds of February and March, which 
waste a good deal of sulphur. (3) Although Mr. Cotes is not convinced on the subject, I 
still hold to my opinion that sulphur has an influence on blight. My experience of this 
year is exactly that of last,—vt<., that on the sulphured area there is still no blight, but 
a good deal on other places ; in fact it is unusually bad for the early season of year." 

The following is an extract from an interesting report by Mr. A. H. 
Late pruning versus red spider. ^^^^^ "P^^ the subject of late pruning as a 

check on red spider in Assam. It has been 
fnrnished through the kindness of Messrs. Barry & Co.^ 

8th Map i89S.— '• The weather has been unusually cold for time of year. Red spider 
has also been showing on parts of gardens, but is getting less. The gardens promiso well, 
and with suitable weather should soon make up and pass last year. 

** In connection with red spider, it may be of interest to you to note that this blight 
rarely, if ever, attacks bushes pruned after the lant week in March. For three years I 
have kept small plots of bushes unpruned till last week of March, and this year I kept 
some 80 acres unpruned till after third week of March, the difference of the plots so 
treated being now very marked ; that portion of same plot early pruned being more or 
less covered with blight, and the later pruned throwing out shoots without a sign of 
blight. 

" My neighbour at Coolie Kusie has tried the same experiment with so far like result^ 
I am of opinion that late pruning^ not before first week in April preferably— will be found 
the best remedy or rather preventative for this blight ; the bushes liable to it will pro- 
bably get the blight on them before they are pruned, but the pruning will remove a good 
deal, and the bush will throw out shoots straight away without a check. 

'* Blighted bushes give little or no leaf for several weeks, and the little leaf given 
before they become attacked by the blight, would probably be more than made up by the 
unpruued bush up to beginning of April. 

« I anh referring to ordinary or light- pruned tea ; heavy pruning is probably best done 
early, and, further, red spider does not attack heavj*pruned tea as a rule.' 



f» 



Blites other than Red Spider.— In India red spider {Tetranp^ 
shut iioeulatuSy W. M.) is the only mite which has hitherto been recorded 
as attacking the tea plants but in Ceylon the two totally distinct species 
Tyjpklodromus carinaius and Aearns iranslucens have been discovered by 



1 It should be observed that in Ceylon a bad attack of red spider is said to be very 
liable to follow a few months after heavy pruning (vide Green, Imect Peets, No. 7). — 
B,C.C. 
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Green^ who fonnd tbat tbey were responsible for much of the damage 
commonly attributed to red spider^ from which; however^ they should be 
carefully distinguished. The following is a summary of Green's obser- 
vations as published in the Ceylon Independent. 

Typhlodromus earinatus, Green, This is a minute dull-coloured mite 
characterised when full grown by a series of fine white longitudinal 
ridges of waxy secretion down the back. It feeds both on the upper 
and under surfaces of the leaves^ especially along the margins. When 
attacked the leaves become dry and bronzed, but they do not curl up 
as when affected by red spider. The life-history of the species would 
seem to be very similar to that of red spider^ but has not yet been oom- 
pletely traced. 

Green recommends treating: nurseries affected with this mite with 
washes of one part of kerosine emulsion to eighty parts of water, or one 
part of phenyle to two hundred and forty parts of water. The appli« 
cation to be made in the evening and followed the next morning with a 
washing of pure water, unless rain has fallen in the meantime. 

Acarue translucens, Green.^ This is a minute amber-coloured mite 
with a clonded stripe down the middle of the back. It confines its 
attack to the flush where it is to be found on the buds and young leaves. 
It seems to be unaffected by rain and continues its ravages all the year 
round, with the result that it occasions a large amount of damage on 
many estates in Ceylon. Green found the mite in all stages of develop- 
ment, including eggs, larvse, and adult males and females, on the young 
leaves. He recommends the persistent plucking of every shoot on 
affected bushes. 

For further particulars abont these two species reference should be 
made to Green's work. 



INSECTICIDE APPARATUS LIKELY TO BE USEFUL UPON 

INDIAN TEA GARDENS. 

Artificial means of destroying insects are now widely employed both 
in the United States and in Europe, and no reason is apparent why they 
should not be adopted for use in India. This is especially the case 
where such valuable crops as tea and coffee are concerned, which are 
likely to repay the cost many times over in increased productiveness. 

The first point to notice is the fact that the best time to employ 
insecticides is as soon as ever the blight appears, and without waiting 

' In Nietner's Snemies of the Coffee Tree, second edition, Colombo, 1880, the name 
Aearue irantlucene is given to n mite found associated with the stale insect Lecanium 
eoffem, Kietner, on co£fee bushes in Ceylon. It does not appear whether the two forms Are 
identical. 
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until nppreciable injury has been done; for prepamtions which migbt 
profitabl) be employed to kill off the pest on the few bashes where it 
first appears, and thus prevent its spreading wholesale throughout the 
garden^ are liable to prove too troublesome and expensive for application 
at a later date when lar^e areas have become affected. 

Methods capable of more or less completely destroying almost every 
form of insect blight have now been invented in America and Europe. 
The relative merits also of almost every substance which possesses in- 
secticide properties have been so fully thrashed out by the United States 
entomologists, that little is likely to be gained by attempts to invent 
new insecticides in India. What is rather required is to adapt already 
existing systems to the special requirements of the tea industry and to 
ascertain by experiment how to attain the most satisfactory results with 
the least possible expenditure 

The period immediately after pruning^ when the bushes are sntall 
and thin, is no doubt a favourable one, under certain circumstances, for 
treating large areas for the destruction of such pests as red spider and 
scale insects which remain all the year round upon the plants ; but the 
shock likely to be caused to the bush by the application of poisonous 
substances must also be taken into consideration, and the object should 
be to select a moment for operation wlien the insect is most open to 
attack and the plant least liable to be afl(eoted. 

With a few unimportant exceptions, the species which attack the tea 
plant in India are confined to Southern Asia; they are sufficieBtly closely 
related, however, to corresponding American and European forms to be 
likely to be to a very large extent amenable to the same insectieides. For 
this branch of the subject, therefore, the masterly publications of the 
United States Entomological Department are of the greatest use, 
thongh le^reat care must be taken only to institute comparisons between 
species which have essential features in com noon. 

The sulphur treatment for red spider, which has been fully described 
on pages 52 to 56 of this report, may be said to huve already passed into 
the stage of practical utility in India. Sulphur has long been employed 
both iu Eur(»pe and in America for the destruction of mites of all kinds, 
of which the red spider of the tea plant is one. Sulphur is therefore 
likely to be useful in India, not only against red spider but also agaifist 
such species as Typhlodromus earinatns and Aearus translueens referred 
to on page 57 of this report. Whether, however, the system^ hitherto 
adopted in Indian t«a gardens, of sprinkling the sulphur in a dry powder 
over the bushes, will eventually prove to be the cheapest and most 
effectual method of application, is open to considerable doubt. Both 
in England and in America this system seems to have been generally 
abandoned in favour of mixing the sulphur with soap which is then 
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dissolved in water and sprayed in this form over the affected plants. 
Cakes of soap and sulphur mixed ready to be dissolved in water are said 
to be already an article of manufacture in England (see foot-note to 
page 54). This substance can therefore be easily procured and wonld 
seem to be well worth trying upon an extensive scale, before conclnding 
definitely that the system at present adopted is incapable of further 
improvement. 

Snlphur is one form or another at present to be the most promising 
agent for use against mites generally. From the experiments^ however, 
which have been made elsewhere, it is almost certain to have little effect 
on pests which belong to the zoological group Insecta. Tn other words, 
while mites are exceedingly susceptible to sulphur, insects (properly so 
called) are but little affected by it. 

It must be borne in mind that in order to give satisfactory results^ 
not only must an insecticide be carefully prepared and applied in the 
right prof>ortions and in the proper manner, but it is necessary to ascer- 
tain that the nature of the insect, which it is required to destroy, is 
such as to render it amenable to the particular form of insect poison 
employed. The necessary caution also must be exercised m cases where 
the application is hurtfnl to the hi^'her animals and man. 

From the contradictory statements which have been made by those 
who have experimented in India with identical insecticides, it appears 
that a good deal of misunderstanding exists with regard to the nature 
of these substances. In particular the fact seems to be often over- 
looked that because an insecticide is either effective or the reverse when 
applied in a particular manner against one insect, it by no means neoes« 
sarily follows that it will have the same effect when used, either in the 
same or in some other manner, against a different species. 

With this preface we may proceed to consider a few of the more 
important insecticides and mechanical appliances invented in America 
for the destruction of insects. It will be unnecessary to repeat what 
has already been »aid either about the sulphur treatment which has been 
fully dealt with above, or concerning such methods as that of applying 
bisulphide of carbon to root-feeding forms which has been sufficiently 
described on page 6 under the heading Melolonthini. 

The subject may most conveniently be considered under the follow- 
ing five headings :— 

(1) Kerosine Emulsion. 

(2) Pyrethrum. 

(3) Arsenical Washes. 

(4) Hydrocyanic Gbs. 

(5) Hopperdozers, 
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Kbbosinr Euulsion. 

This insecticide is said to be very widely used in the United States 
against Aphides, scale insects and other soft-bodied insects, which 
feed by sucking: up the juices of plants bj means of a proboscis inserted 
in the tissues of the plant, and which are hence little affected by non- 
volatile poisons distributed on the surface of the leaves. In particular 
it is said to have proved very valuable iu Florida for ridding orange trees 
of scale insects. 

In India it has been favourably reported npon for destroying the 
green scale bug, which is one of the most inveterate blights of the coffee 
tree^ also for dislodging white ants. It is further said to have been 
Quocessfully used in the Kangra Valley for destroying scale insects on 
tea, and has been recommended by Mr. Green to the attention of Ceylon 
tea planters for dealing with the five-ribbed tea mite (Typhlodromus 
earinatuSf Green), the tea Aphid {Cey Ionia iieaeoala, Buckton), and such 
scale insects as Ckionaspis Uea, Maskell. It is further worthy of very 
much more careful trial than has yet been accorded it against such 
insects as mosquito blight and green fly blight. For although it may 
be impossible, without seriously injuring the foliage, to make it suffi- 
ciently strong to destroy the winged adult forms of these species, which 
fly off as soon as spraying commences, it by no means follows that it will 
be ineffectual against the wingless larvsB which also subsist upon the 
tea bush, where they not only do a considerable amount of injury them- 
selves, but also eventually develop into the winged form. No doubt 
the best thing would be an insecticide capable of destroying, on the first 
application, alike the eggs, the larvae and the adult insects, without 
injury to the tea bush, but failing this it is quite possible that useful 
results may accrue by the persistent use of less powerful agents, provided 
they are really effectual against any one of the forms through which 
each individual insect passes the course of its existence. For, to take 
a single instance, it is obvious that there can be no winged mosquito 
blight to lay eggs, if all the wingless larvsB have been destroyed as fatt 
as they appeared. 

Kerosine emulsion is made by violently churning two parts of kero- 
sine oil, the purer the better, with one part either of milk or, better, of 
soap solution ; the soap solution to be made by loiling from a quarter 
of a pound to a pound avoirdupois of common yellow soap or whale oil 
soap with a gallon of water. The resulting emulsion is then mixed 
with from nine to fifty parts of water. The churning is best done 
when the mixture is warm and should be continued until a thick cream 
like emulsion is produced, almost like butter in consistency. In the 
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case of soap solation the neoesFary temperature may conveniently be 
obtained by adding it hot off the fire to cold kerosine oil. 

The writer of this report has succeeded in making an excellent emul- 
sion on a small scale by the simple process of half filling a beer bottle 
with a mixture of kerof>ine oil and milk and then setting a cooly to beat 
it on a pad of cloth. This process^ however^ is far more laborious than 
that recommended in the United States, where the regular plan is said to 
be to drive the mixture backwards and forwards for five or ten minutes 
through the force pump used for spraying the plants. All that is 
necessary in this case is to insert both the feed-pipe and the nozzle of the 
force pump into the mixture and then to work the pump until the thick- 
ening of the fluid shows that the union of the twoliquidis has been effected. 

The object of emulsion is to enable the kerosine oil^ which is the 
active insecticide agentj to mix with the water required to dilute it so as 
to prevent injury to the foliagei The amount of water that should be 
added varies according to the nature of the plant and that of the insect 
which it is required to destroy. 

When used carelessly kerosine emulsion is certain to bum the leaves 
to a more or less serious extent. This is especially the case when hot 
sunshine follows the application, but can easily be avoided by using the 
wash in a sufficiently diluted state. Much also depends upon the man- 
ner in which the applieiition is made, for to obtain the best results it 
appears to be essential that the spraying should be done with a force 
pump fitted with one of the modern '^ cyclone ** nozzles originally in- 
vented in the United States Entomological Department. These cyclone 
nozzles are so arranged that the liquid issues in the form of a fine mist- 
like spray which envelopes the whole plant and covers every portion of it 
with the tiniest drops imaj^inable. This method of application not only 
makes the same amount of wash go very much further than would otber- 
ivise be the case, but the mist-like spray, penetrating as it does in all 
directions^ is infinitely more effective, so far as killing insects is concerned, 
than large drops which are almost certain to leave portions of the bush 
untouched, besides running oS on to the ground instead of adhering to 

the leaves. 

So-called " knapsack force pumps ^' are now made with a reservoir 
which can be strapped on to the back of the operator, who thus conve« 
niently carries a considerahle supply of the wash along with him while 
he sprays the plants l*y means of an aquapult force pump fitted with a 
cyclone nozzle. Further improvements will no doubt suggest themselves 
in the form of the apparatus when it comes into general use upon tea 
gardens in India. It is important, however, to notice that very satisfac- 
tory force pumps are already manufactured both in Europe and in 
AmeriM, where ihey are used for various purposes. 
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With regrard to the amount of dilution required, a mixture of twelve 
parts of water to one of emulsion has been recommended in America 
as a safe wash for ordinary purposes. In Ceylon^ Mr. Oreen has found 
so weak a wash as one part of kerosine emulsion to eighty parts of water 
sufficient when applied in the evening to kill aphids and mites upon 
the tender shoots of tea plants in nurseries* He recommends that CTen 
this should be followed with a washing of water the next morning 
if no rain intervenes in the night. It will probably prove, however, 
that very much stronger applications can be used with sufety^ without 
subsequent washing, especially upon the older bushes, when the necessary 
preeautions are taken to apply in a very fine spray when the sun is oft 
the plants. 

Arsenical Insecticides. 

The best known of these useful insecticides are Paris green and 
London purple respectively. Without going into the question of their 
chemical structure, it is sufficient to say that they are brightly coloured 
substances which aro exceedingly f)oi6onou8, not only to insects but 
also to all forms of animal life. On this account they were for a long 
time looked upon with very considerable distrust. Of late years, how- 
ever, it has been shown tltat when properly used the amount of poic^on 
which it is necessary to distribute is so small that with ordinary care 
they can be used with entire safety. As the result they are now em- 
ployed upon a very considerable scale, especially by fruit-y^rowers in the 
United States. 

Like kerosine emulsion they require to be diluted to an enormous 
extent with water and applied to the foliage in the form of an exceed- 
ingly fine mist-like spray. The poison is thus distributed over the 
leaves and acts, not like kerosine emulsion by actual contact with the 
insects, but by poisoning the leaves upon which they feed. Paris <rreen 
and London purple are thus principally effective against such caterpillars, 
grasshoppers, and beetles as actually eat tl>e substance of the leaves, 
and are less useful against species which feed by suckin«r up the juices 
of the plant by means of a proboscis. It may be noticed, however, that 
sutisfactx>ry results have been obtained with London purple' in the 
Saharunpore Botanical Gardens, North-West Provinces, not only against 
caterpillars but also against a Jassid which attacks the flower of the 
mango tree, and which is closely related to the green fly blight of tea. 
In this case the precise action of the wash is somewhat difficult to ex« 
plain. 



* Fidg bU piipert in the Ctplon Iiuitpeud€n(. 

' The London purple ezpprhnentf'd with in this CNse had been furnUbed (o the 
India Mnaeam hy Mesfrn. Hemingwaj & Co., of 60, Mark Lane, Uudon, B. C. 
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On aocoant of their poisonous nature neither Paris gr^en nor London 
purple should be used under any circumstance whatever upon tfa bushes 
where plucking is going on. And no leaves or buds^ which were in 
existence at the time that the spraying was done^ should on any account 
be made into tea. Provided, however^ that tlie bnshi's nre well washed 
by rain subsequent to the application, and that sufiicieot time is 
allowed to elapse hefore plucking for an entirely new flush to appeari 
it would seem to be impossible for the tea to be affected in any way. 
As an additional precaution, however, it might be as well in the first 
instance to have the leaf tested chemically for the poison, though the fact 
that the closest investigation in the United States has failed to de- 
tect its presence in fruit picked from trees the foliage of which, only a 
few months previously, has been liberally treated with the wash, would 
seero to be sufficient indication that there is no possibility of danger upon 

this 6C0F(B. 

The usual system for applying both Paris green and London purple is 
to simply mix the powder^ with vater and to spray the mixture, which is 
purely a mechanical one, over the plants. The powder, however, has a 
great tendency to settle to the bottom of the receptacle, and thus render 
the top too weak and the bottom too strong. To obviate this difficulty 
the mixture should be constantly stirred, and when empty the receptacle 
should invariably be rinsed out with water as a preliminary to refilling^ 
for this prevents the accumulation of the poison at the bottom. A little 
flour is sometimes added to the mixture both to render it more stable, 
and also to help it to adhere to the leaves; this, however, is by no 
means essential, provided the other precautions are taken. 

The precise amount of poison to be mixed with the water varies 
according to the nature of the inject and the resisting power of the 
foliige. When too strong the leaves are burnt, and when too weak the 
insect survives. Between these two extremes, howevc-r, there is usually 
plenty of room for the production of a satisfactory mixture. 

For use against the web worm in the United States the following 
proportions have been recommended : Forty gallons of water, one quarter 
to three quarters of a pound of London purple and tbree quarts of flour, 
the solid ingredients to be mixed with the water by washing them 
througli a strainer. 

One pound of Paris green similarly mixed with from forty to one 
hundred gallons of water has been recommended for general use in 
America. In England for use upon young foliai^, the proportions re- 
commended have been one ounce of Paris green to ten gallons of water in 



> rar%9 prten is nlto msnufactared in the form of paste to be simiUrlj used. The 
pMte has the great recommendation of not being linble to get blown about by the wind in 
miilng. 
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the case of plum trees, and one ounce to twenty gallons of water in the 
case of apple trees. 

The precise strength, which it is desirable to adopt in each ease, can 
only be ascertained by experiment. It should be remembered, however, 
that mature foliage will always stand a stronger wash than young: 
shoots, and that, as the full effect of the poison is not always observable 
until three or four days after the application has been made, it is better 
to err on the side of making the mixture too weak rather than too strong 
at 6rst. 

Whether, upon the whole^ London purple or Paris green is the better 
agent to adopt for general nse in India, is a question which it is diffionlt 
to decide npon the evidence at present available. Both have their ad- 
vocates, and the circumstances under which it will be found preferable to 
apply one rather than the other can only be ascertained absolutely by 
experiment. 

Pyrbthrum. 

This preparation consists of the ground-up petals of the flower of 
Pyrethrum cineraria folium. It is largely used for domestic purposes 
and can also be employed for the destruction of caterpillars in the open. 
It has the great recommendation of being harmless to animals other than 
insects, but is unfortunately too costly for general use, under ordinary 
circumstances, in the field. The following extract from Notei on Eeona^ 
mie Entomology y Calcutta, 1888, gives the necessary particulars about 
its application : — 

• 

" Pyrethrum cinerariafoUum, a plant native to Dalmatia, baa long been known to poa- 
seaa insecticide properties, especially in the powder from the dried and pulverised flowers. 
The species has proved to be hardy throughout the greater part of the United States, and 
Mr. Milco of S ton, California, baa for some years cultivated it extensively with con- 
siderable profit, the product being sold under the name of '* Buhacb." The insecticide pro- 
perties reside in a volatile oil. It acts only by contact, and its action on many larvse is said 
to be wonderful, a minute quantity in time paralysing and ultimately killing. Its inflnenee 
in the open air is evanescent, in which respect it is far inferior to the arsenical products ; 
but being perfectly harmless to plants, it can frequently be used on vegetables where more 
poisonous substances would be dangerous. 

** Pyrethrum is supposed to have no effect on the higher animals. Dr. Riley's experi- 
ence, however, is that fumes in a closed room have a toxic influence, intensifying sleep 
and inducing stupor ; while the experience of Professor Bell with the powder oopioosly 
rubbed on a dog, showed that the animal was made sick and was affected in the looomotive 
organs very much as is the case with insects. 

" The pulverised flowers are sold at about fifty cents per pound in America. The beat 
method of using being to pour a quart of alcohol on a pound of the powder ; leave it to 
stand for an hour and mix with fcrty or fifty gallons of water to he applied with a San Jos6 
nozxle, or better to let the alcohol simply percolate through the powder and thns obtain 
a clear tincture, which can be applied with any nozzle. The powder may also be applied 
with bellows or mixed with water and applied hy a pump." 
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Hydrocyanic Gas. 

The Hydrocyanic eras treatment consists in throwing a moveable 
tent over the bush so as to confine the air and then fumigating the in- 
terior with Hydrocyanic gas. The gas is produced in the simplest pos- 
sible manner by slipping inside the tent a saucer containing a little 
weak sulphuric add into which a lump of potassium cyanide is dropped. 
The system has only been invented during the past few years, but is said 
to have already been adopted upon a very large scale for the destruction 
of scale insects upon orange trees in California. When carefully applied 
it is claimed to destroy, not only scale insects, but also alcnost every other 
form of animal life inside the tent, without injury to the orange tree, 
and it is likely to be almost equally satisfactory for tea bushes. In this 
case only a very small tent would be required and the whole process 
could easily be worked by a couple of coolies trained for the purpose. So 
promising indeed does it appear for use upon tea gardens that it is only 
surprising it has hitherto attracted so little attention. 

The following extract from a report by Mr. D. W, Coquillet, pub- 
lished in the United Stetes Department of Agriculture, Division Ento- 
mology, Bulletin No. 28, gives all the necessary particulars concerning 
the treatment, so far as orange trees are concerned. For tea bushes the 
only modification likely to be required is to reduce the size of the tent 
and to use proportionately less of the chemicals. 

" Briefly spealsing, this process consists in covering the infested tree with an air- 
tight tent, and afterwards charging the tent with hydrocyanic gas. The material com- 
monly nsed in the construction of the tent is what is known as hlno or hrown drilling. 
A few persons have nsed ducking instead of the drilling, but this is much inferior to 
the latter ; in the ducking the threads of which it is composed extend only lengthwise 
and crosswise, whereas in the drilling they also extend diagonally— this belonging to 
the class of goods to which our iDerchants apply the term " twilled "—and for this 
reason the drilling is both stronger and closer in texture than the ducking. 

" After the tent is sewed up it is given a coat of black paint, as it has been ascer- 
tained that tents treated in this manner last longer than those which have been simply 
oiled with linseed oil. Some persons mix a small quantity of soap suds with the paint 
in order to render the latter more pliable when dry, and therefore less liable to crack ; 
instead of thus painting the tent some persons simply give it a coating made of an 
inferior glue called " size," first dissolving this in water and then covering the tent 
with it, using a whitewash brush for this purpose. Sometimes a small quantity of 
whiting or chalk (carbonate of lime, Ca Co,) is added to this sizing with or without 
the addition of lamp-black. A few make use of the mucilaginous juice of the common 
actus {Opuntia engelmanni, Salm.) for this purpose ; to obtain this the cactus 
leaves or stems are cut or broken up into pieces, thrown into a barrel and covered with 
water, after which they are allowed to soak for three or four days ; the liquid portion 
li then drawn off, and is ready for use without further preparation. Tents which I 
saw that had been prepared with this substance were to all appearances as air-ti^ht 
and pliable as when prepared in any other manner. 
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** A tent 26 feet tall by 60 feet in oironmf erence— a size large enough to coyer the 
largest orange tree now growing in this State— if made out of drilling, and either 
painted or sized, as described above, will cost completed about 60 dollars. Where the 
trees to be treated are not more than 12 feet tall, the tent can be placed over them by 
means of poles in the hands of three persons ; to accomplish this, three iron ringfi are 
sewed to the tent at equal distances around, and 6 or 7 feet from the bottom of the 
tent ; immediately under each of these rings an iron hook is attached to the lower 
edge of the tent. When the latter is to be placed over a tree, each of the hooks is 
fastened into the corresponding ring above it ; one end of a pole is then inserted into 
each of these rings* and the tent is raised and placed on the tree. The hooks are then 
released from tbe rings and the lower edge of the tent allowed to drop upon the 
gronnd. 

'* Instead of allowing the tent to rest directly on the tree, some growers nse an 
nmbrella-like arrangement, the handle of which is in two pieces, which are fastened 
together with clamps provided vrith pins ; this allows the handle to be lengthened or 
shortened according to the height of the tree. This apparatus is put np over the tree, 
and the tent allowed to rest upon it. By the nse of this simple device the danger of 
breaking ofE the small twigs on the upper part of the tree by the weight of the tent is 
avoided. Mr. Leslie, of Orange, used four tents and tent rests of this kind, and he 
informs me that with the aid of two men he fnmigated 120 trees in one night. To 
remove the tent from one tree, place it over another, and charge the generator required 
only one minute and a half. In the place of poles some persons attach a circle of gas 
pipe to the lower edge of the tent ; then two men, each taking hold of opposite sides 
of this circle, threw the tent over the tree. Dr. J. H, Dunn, of Pomona, informs me 
that (bur men, using six tents like the above, fumigated 240 orange trees in one night, 
and that the average for each night was over 200 trees, the latter being S feet or less 
in height. After the tent is placed over the tree, the next step is to charge it with the 
gas. The materials used for the production of the gas consist of commercial sulphuric 
acid (K, SO4), fused potassium cjanide (KCN), and water, the proportions being one 
Jluid ounce of tbe acid, one ounce by weight of the dry cyanide, and two fluid ounces of 
water. The generator is placed under the tent at the base of the tree ; it consists of a 
common open earthenware vessel. The water is first placed in the generator, then the 
acid, and last the cyanide, after which the operator withdraws to the outside of the 
tent and the bottom of the latter is fastened down by having a few shovelfuls of earth 
thrown upon it. The tent is allowed to remain over the tree for a period of from fifteen 
to thirty minutes, according to the size of the tree. 

** It was found by experimenting that the trees were less liable to be injured by 
the gas when treated at night than they were when operated upon in the day-time, and 
at the same time the gas is just as fatal to the scale insects when applied at night as 
it would be if applied in the day-time ; and, indeed, it appears to be even more fatal 
when applied at night. This is accounted for by reason of the fact that in the day- 
time the b'ght and heat decompose the gas into other gases which, while being more 
hurtful to the trees, are not so fatal to insects. At night the trees are also more or 
less in a state of rest, and, therefore, are not so liable to be injured by the gns as they 
would be in the day-time, when they are actively engaged in absorbing nourishment 
and replacing wasted tissue with new materials. 

** Of the different materials used in generating the gas, the most important is tbe 
potassium cyanide ; of this there are three grades ; the mining cyanide, commercial 
cyanide, and the C. P. (chemically pui*e). Of these three brands, the mining cyanide 
is wholly unsuitable for the production of the gas, and the C. P. is too expensive ; the 
commercial brand (fused) is the only one that is used for producing the gas, bat 
even this varies greatly in strength, containing all the way from 33 to 58 per cent. 
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of pure potassinm cyanide. It is, therefore, of the ntmoet importance that the 
operator should know the exact percentage of pure potassium cyanide that his cyanide 
contains, and when large quantities of it are purchased at one time it would he adyif* 
ahle to ohtain one or more analyses of it hy a reliable analytical chemist ; or if it is 
not possihle to submit the cyanide to such person, an analysis of it could be made by 
almost any person aocnstomed to the use of chemicals or drugs. 

" The only substance required for this purpose is the crystals of nitrate of silver 
(AgNOa), which may be obtained at almost any well-stocked drug-store. Dissolve 
the nitrate in cold water contained ia a glass or earthen vessel, usiirg one-fonrth of 
an ounce (Troy) of the crystals to one pint of water ; this dissolves in a few minutes, 
forming a whitish, semi-transparent solution. The cyanide, when dissolved in water,, 
forms a transparent, nearly colourless solution ; when a small quantity of the nitrate 
of silver solution is added to this it at first spreads out in a white cloud, like milk, 
but it soon breaks up into small, white, ftoccy pieces which gradually disappear upon 
being agitated, leaving the solution nearly as transparent as at first ; when more of 
the nitrate of silver solution is added from time to time, the above process is repeated 
except toward the hist, when the cyanide solution becomes somewhat milky, but it 
still remains semi-transparent, permitting the operator to see quite clearly the bottom 
of the vessel containing the solution. As soon as a sufficient quantity of the nitrate 
of silver solution has been added to the cyanide eolation, the latter immediately 
becomes white and opaque, like milk, completely concealing from view the bottom 
of the vessel containing it This completes the operation, and the quantity of nitrate 
of silver solution used will indicate the strength of the cyanide tested. When abso- 
lutely pure, 5 i grains of the potassium cyanide dissolved in water will require one 
fluid ounce of the above nitrate of silver solution before the turbidity occurs, indicating 
that the cyanide is 100 per cent, strong ; if only one-half of a fluid ounce of the 
nitrate of silver solution produces this turbidity, this indicates that the cyanide is only 
half strength, or 60 per cent, strong ; if only one- fourth of a fluid ounce is required, 
then the cjanide is 25 per cent, strong ; and so forth. The nitrate of silver solution 
should be added to the cyanide solution very slowly, the latter being agitated by 
gently shaking it each time that any of the nitrate solution is added. Wherever any 
of the nitrate of silver solution comes into contact with the skin or nails of the hand 
it produces a reddish or black stain, which can easily be removed by washing the 
stained part in a solution of cyanide and water ; this will quickly remove the stain 
without causing any injury to the parts afi*ectedy except, of course, when the stains 
occur upon a sore or cut in the hand, in which case it would be dangerous to apply 
the oyanide to these places. 

" It sometimes happens that the percentage of syanogen (CN or Cy) is given instead 
of the percentage of potassium cyanide (KCNorKCy); but in cases of this kind 
the percentage of cyanide can be readily ascertained by always bearing in mind that 
two-fifths of a given quantity of potassium cyanide is cyanogen. Thus, if a certain 
brand of cyanide contains 24 per cent, of cyanogen, this is equivalent to 60 per cent* 
of pure potassium cyanide. Potassium cyanide when absolutely pure (equal to 100 
per oent.) contains 40 per cent, of cyanogen ; and, therefore, no grade of cyanide 
CK>nld contain a larger percentage of cyanogen than this. 

" The potassium cyanide used for producing the hydrocyanic acid gas is princi- 
pally manufactured by two firms : Power and Weightman, of Philadelphia, Pa., and 
t^e Mallinkrodt Chemical Works, of St. Louis, Mo. That made by the first-named 
firm is the most largely used ; when purchased by the ton the price is 36 cents per 
pound for the grade containing about 57 per cent, of pure potassium cyanide, packages ■ 
and carriage extra. It is put up in tin cans holding 10 pounds each, and also in 
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barrels holding aboat 400 pounds each. That in the cans is much to be preferred, 
B4iioe the quantity in each is so pmall that it will soon be used up after the can is 
opened ; whereas the barrel containing so large a quantity, the cyanide used towards 
the last will have lost much of its strength by contact with the air. It is customary 
to weigh out the cynnide in small paper parcels and mark each parcel with the number 
of ounces of cyanide that it contains : then when the tree is to be fumigated, it is am 
easy matter for the operator to select one of the parcels containing a sufficient 
quantity of the cyanide for the tree, thus saving the trouble of weighing out the 
cyanide as it is to be used for each tree. As the fumigating is done only at night* 
the weighing of the cyanide is frequently done by the ladies of the house upon the day 
preceding its use. 

" The quantity of cyanide to be used on each tree will, of course, depend not only 
en the size of the tree but also on the strength of the cyanide used. The following 
table will aid in determining the proper quantity of each ingredient to be used on 
different-sized citrus trees, the cynnide bein^ about 58 per cent, pure : — 



Height of Tree. 


Diameter of 
Tree-top. 


Water. 


Salphurio Aoid. 


Potassium 
Cyanide. 


Feet. 


Feet. 


Plaid ozs. 


Fluid ozs. 


Oances. 


6 


4 


I 


i 
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16 
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18 


14 
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13 
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16 
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18 


18 


22 


18 
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26 


26 


24 


20 


66 


33 


33- 
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tloPPERDOZBRS 


* 





These appliances have been invented in the United States for &e 
destruction of grasshoppers and other active insects which lark in loir 
vegetation. The value of the crops saved by the use of hopperdozers in 
the States of North Dakota and Minnesota alone in the year 1890 has 
been estimated by the Dominion Entomologist of Canada^ at no 
less than two hundred thousand dollars. Hopperdozers are likely to be of 
use upon Indian tea gardens^ not only for destroying grasshoppers in 
the weeds about the tea bushes, but also for catching such insects as 
the active larvso of the mosquito blight which drop off tlie bushes 
when disturbed. 

The forms in use in the United States vary a good deal in construe* 
tion. The essential feature in each onse, however, consists of an open pan 



(*) See his address to the Association of Eoonomio £ntomt.logi8t8, Washington, 18M • 



TAe Tea insects of India. 69 



containing either kerosine oil or conl-tar, which is drawn along over the 
ground in such a manner that many of the insects disturbed in its pro- 
gress fall into the tray, where they ore either entangled in the coal-tar 
from which they are unable to extricate themselves, or are poisoned by 
the action of the kerosine oil, which rapidly proves fatal to them. 

The following extracts from an admirable report by Dr. C. V. Rileyi 
United States Entomologist, on Destructive Locusts, Washington, 1891, 
give full information upon the subject of methods of construction and 
utilisation :— 

*' The paos that were used in Kansas and Iowa, but principally in the former 
State, were of very simple construction and very effectual. 

" A good and cheap pan is made of ordinary sheet iron, 8 feet long, 11 inches wide 
at the bottom, and turned up a foot high at the back and an inch high at the 
front. A runner at each end. extending some distance behind, and a cord attached 
to each front corner, complete the pan at a cost of about {J. 50 

** We have known from 7 to 10 bushels of young locusts caught with one such 
pan in an afternoon. It is easily pulled by two boys, and by running several 
together in a row, one boy to each outer rope, and one to each contiguous pair, the 
best work is performed with the least labour. Longer pans, to he drawn by horses, 
should have transverse partitions ... to avoid spilling the liquid; also more 
runners. The oil may be used alone so as just to cover the bottom, or on the surface 
of water, and the insects strained through a wire ladle. When the insects are very 
small, one may economise in kerosine by lining the pan with saturated doth, but this 
becomes less efficient afterward, and frames of cloth saturated with oil do not equal 
the pans. Where oil has been scarce, some persons have substituted concentrated 
lye, but when used strong enough to kill it costs about as much as the oiL The oU 
pans can be used only when the crops to be protected are small. 

" Small pans for oil) attached to an obliquing pole or handle, do excellent service 
in gardens. 

*' Mr. A. A. Price of Rutland, Humboldt County, Iowa, sends the Commission 
the following description of a coal oil pan to be drawn on runners, and which was used 
with much success in North Western Iowa. • • • Take a common board from 

12 to 16 feet in length for the foundation or bed-piece. Make a tin trough 4 inches 
deep, 6 inches wide, and as long as required. Divide the trough into partitions 
by means of strips of titi» so that each partition is a foot long, thus avoiding the 
spilling of oil. Back of this place a strip of tin 16 inches wide and as long as the 
trough. The back must be fiionly secured by braces running down to the front edge 
of the board. Under all this place three wooden runners 3 feet long and shod with iron 
for the trough to ride on. Fill the pan half full of tvater, and then add a small 
quantity of kerosine sufficient to cover the water. A horse may be hitched to the 
machine by fastening a rope to the outside runners* • • • • The lightness of 
the machine will allow of its being used on any crops." • • • • 

" A machine of this sort was patented by Mr. Lorenzo B. Canfield, of Syracuse 
(Patent No. 187,609, dated Nebr., February 20th, 1877)." .... 

" This pan was sold in the west at an exorbitant price, 9^ being charged for 
royalty. Wherever we had an opportunity we advised farmers not to use it. but to 
construct others such as we have already described, and every bit as good, at far less 
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Donovan's Insects of India and Westwood^s Arcana JBntomologica. The 
Passalini had been named by Dr. Stoliozka^ and a small set of miseella- 
neons insects collected by that intrepid explorer on the Yarkand Mission, 
shortly previous to his death, were afterwards returned to the Museuoi 
by the late Mr. E. W. Janson, who had circulated them to various well- 
known entomologists in Europe, and in this way procured the identifi- 
cation of a large proportion of the species. 

Since 1884 the Museum collections have been steadily growings 
partly by presentations^ partly by the work of native collectors who have 
been employed, whenever funds have admitted, to collect specimens ia 
various parts of India and Burma, and to a small extent by purchases. 
The specimens recorded in the general register, which is chiefly, though 
by no means exclusively, taken up with insects^ stood at somewhat 
under twenty thousand in the beginning of 1884. The number of 
entomological accessions since recorded in the Annual Museum Reports 
amounts to sixty-seven thousand. This, however, by no means repre« 
sents the total increase which has taken place during the decade, for of 
late years, under the orders of the Trustees, passed at the suggestion of 
the late Mr. E. T. Atkinson^ with a view to saving space in the register, 
large numbers of miscellaneous entomological specimens of which only 
the locality of collection and the name of the collector were known, 
have been ticketed individually with these particulars and do not appear 
on the register. It is difficult to obtain exact figures, but taking into 
account the numerous unregistered specimens possessed by the Museum 
ill 1884, it is probably rather below than above the mark to say that the 
collection is now four times as rich in specimens as it was ten years ago. 
This growth, which has been very largely due to the exertions of the late 
Mr. E. T. Atkinson^ must be looked upon to a great extent as incidental 
only, for efforts have been directed, rather to the identification and 
study of the material already obtained, than to crowding with fresh 
specimens the limited number of cabinets which it has been possible to 
procure with the funds available. 

One of the first considerable pieces of work undertaken subseqnent 
to 1884 was to sort the various groups of insects into their nataral order, 
the family being taken as the unit. The next was to work systemati- 
cally through Oemmiuger and Harold's monumental Catalogus Coleop'- 
terofum and through the numerous entomological catalogues of the 
British Museum, and to identify all the species which could be deter^ 
mined by a comparison of the entomological works available in the 
libraries of the Indian Museum, the Asiatic Society of Bengal, and the 
Geological Survey of India. Fortunately, as the result of the enlight* 
ened policy which had been pursued in regard to them, these libraries 
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were very fully furnished with the works of all the more important 
writers upon the subject, and by their help a large number of species 
were identified, and the previous arrangement into families verified or 
corrected. 

Of all the groups of Indian insects the moths, which at that time 
comprised an assemblage of some fi^ve thousand described Indian species, 
proved to be the most difficult to arrange. This was owing to the 
absence of any general catalogue of more recent date than the British 
Museum catalogue in thirty-five volumes by Walker, which had been 
rendered almost completely obsolete by the voluminpus djescriptive works 
of subsequent writers. 

To meet the difficulty it was decided to undertake the compilation 
of a fresh catalogue of the Moths of India. Tlie work was commenced 
systematically and shortly afterwards a most enthusiastic and able coad« 
jutor was found in Colonel Charles Swinboe, of th^ Bombay Commis- 
sariat Department, who had devoted the leisure hours of a long service 
in many parts of India to the study of Lepidoptera, and had amassed 
one of the largest amateur collections of Indian moths in existence. The 
catalogue proved to be a most laborious undertaking, and took more 
than three years to complete. In the course of the work the Museum 
collection was arranged, and as far as possible named, the majority of 
the species being identified by Colonel Swinhoe by comparison with his 
own collection which he had previously determined in Europe. The 
series was afterwards supplemented by a large set of moth^ from Sikkim 
purchased from the estate of that excellent collector, the late Mr. Otto 
MoUer, and determined in England by Mr. Elwes. 

In the meantime steps were taken to enlist the. co-operation of 
Entomologists in all parts of the world in working out other groups of 
insects contained in the Indian Museum. Cordial support in the scheme 
was received from the late Mr. E. T. Atkinson, who was at that time 
chairman of the trustees, and who took an active part in sending out 
circular letters, and in securing sanction for the despatch of Museum 
specimens to Europe. Mr, Atkinson also himself undertook to determine 
the Rhynchota. He further ticketed with his own hands many of the 
Coleoptera that were returned after examination by other Entomologists. 

As the result of the action that was taken, a number of Entomologists 
in different parts of the world consented to examine the Museum collec- 
tions of the different groups to which they had respectively devoted their 
attention^ the understanding being that they might take what duplicates 
they wanted for their own collections, but should return, in each case, 
a complete set, including all unique specimens, to the Museum. A large 
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uumber of groups were despatched to Europe on these terms^ and, with 
a few exceptions, the arrangement worked satisfactorily. 

In the end the Maseum representatives of the following groups o£ 
insects were more or less completely determined by the Entomologists 
mentioned below : — 

ChrysomelidsB, by the late Mr. Joseph Balj and Mr. Martin Jaeobj. 

Melolonthini, by Herr Ernst Brenske. 

Prachyoera, by Mons. J. M. F. Bigot. 

Cbrysididse, by Mons. le Vicomte Robert da Buyssoa. 

KlateridaB, by l>r. Candexe. 

CerambycidaB, by Dr. Lameere. 

Curculionidse, by Mons. J. Desbroohers des Loges, 

EpbeiueridsBy by Revd. A. E. Eaton. 

Gicindelidse, by Lord Dormer and Mons. Edmond Flentiaaz. 

EumolpidxB and Clytrida), by Mons. E. Lefevre. 

Stapbylinidse, by Mons. A. Fauvel. 

Malacodermidse, EndomycbidsB, etc., by the Revd. H. S. Gorham, 

Cncnjidse and Silpbidse, by Mons. A. Gronville. 

Cetonini, by Mr. O. E. Janson. 

Buprestidse, by Mons. Kerreraans. 

Histeridse, by Mr. George Lewis. 

Odonata, by Mons. le Baron de Selys Lonc^chanips. 

Dynastini, by Mons. A. F. Nonfried. 

DytiscidsB and Gyrinidaj, by Dr. Begimbart. 

Coprini, by Dr. D. Sharp. 

Saltatoria and Blattidse, by Dr. Henri. de Sa.issure. 

Aculeata (except Formicidaj), by Major Bingham and Dr. Henri de Sanssure. 

Formioidse, by Mons. Forel> Mr. Wroughton, and Surgeon-Captain J. H. 

Tnll Walsh. 
Tacbinro, by Herr F. M. Van der Wulp. 
Uhynchota, by Mr. E. T. Atkinson, in collaboration with Mr. W. L. Distant, 

Mons. Bergrotb, Mons. Fairmaire and others. 

In connection with the work of arranging the collections an extensive 
series of catalogues of the different groups of Oriental Insecta^ to be pub- 
lished by the Asiatic Society of Bengal iu co-operation with the Indian 
Maseum, were initiated by Mr. E. T. Atkinson, who himself undertook 
to list the Rhynchota and the Coleoptera. The undertaking unfortu- 
nately fell through when Mr. Atkinson died^ but his catalogues of the 
families Cicindelidsa, Carabidse, Dytiscidsa, Gyrinidee, Paussidee^ Hydro- 
philidsB^ SilphidsBj Corylophidse, Scydmsenidse, Fselaphidsd^ Staphylinidse, 
and CapsidsB^ which actually appeared in connection with the Journal of 
the Asiatic Society, are a monument to his zeal and industry. Mons. 
Bigot's catalogue, again, of the Oriental species of Diptera, published in 
the same series by the Asiatic Society, and Mr. Distant's monograph on 
Orienlal Cicadida published by the Trustees of the Indian Museum, alike 
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testify to the warmth with which the scheme was taken up by Entomo- 
logists in other parts of the world. Reference may further be made in 
this place to an exoellent descriptive catalogue of the Mantide of the 
world commenced independently on behalf of the Museum by the late 
Mr. Wood-Mason^ who has not been spared to finish his undertaking. 

The review would not be complete without some mention of the life- 
work of Mr. Lionel de Niceville, whose official connection with the 
Museum was severed in 1884, but who has since continued to make it his 
head-quarters for the prosecution of his studies connected with the Rho- 
palocera. His extensive work on the Butterflies of India^ originally 
undertaken in collaboration with Major G. P. H. Marshall, and for the 
past nine years industriously continued by himself alone, is now advano* 
ing towards completion. Not only is it, as a whole, the standard work 
on the subject with which it deals, but each successive volume contains a 
greater wealth of information than its predecessor. 

While the gradual arrangement of the oolleetions was proceeding in 
the Museum, attention was from time to time drawn to the enormous 
extent of the damage annually caused to agricultural crops in India by 
insects of many kinds. Previous to 1884 Mr. Wood-Mason had been 
deputed to investigate the subject of the tea-bug and tea-mite of Assam, 
and had also, from time to time, furnished what information was avail- 
able about other injurious species. No attempt, however, had been made 
to deal with the matter systematically. Indeed, owing to the unarranged 
condition of the general collection, it was quite impossible to ascertain 
even the identity of the majority of the species concerned. 

In 18S8, on the sn<rgestion of Sir Edward Buck, the writer of this 
note undertook unofficially an investigation upon the subject of the wheat 
and rice weevil of India. His report was published by the Government 
with the approval of the Trustees, as the first number of a serial entitled 
Notet on Economic Entomology. A second number of a slighter nature 
on Insecticides afterwards appeared in the same form, but it was appa- 
rent that further organization would be required to cope with so large an 
investigation as that of the insects which attack crops generally in India, 
The matter was taken up by the Trustees on the suggestion of Sir 
Edward Buck, and it was ultimately decided to make the investigation of 
the economic entomology of India a regular feature of the work of the 
Entomological Section of the Museum, the results to be published as 
materials accumulated, in the form oca periodical to be entitled Indian 
Museum Notes which should be issued by the Trustees and published 
under the authority of the Government of India, in the Revenue and 
Agricultural Department ; the articles to be signed by their respective 
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conirtbniors and no editor's name to appear on the title pms:e. Fands 
W(?rc furiiislied by the Government of India, both for incidental expenses 
and alsii for the entertainment of a small subordinate staff of assistants 
who wiTO thereupon got together and gradually trained for the work. 
The writer of this note was deputed to attend an agricultural conference 
at Del hi I where the part to be taken by the various local governments 
was discussed. 

Cordial support was afforded by all the Directors of Land Records 
and Agriculture in the ditferent provinces, and through them circolar 
letters were sent out inviting the co-operation of officials and others 
interested in agriculture in all parts df India. 

As the result a stream of repoiiis from all sides poured in upon the 
Museum, oooompanicd by specimens of insects destruetive to crops. 

The material that was furnished proved to be very unequal in merit, 
for while much was of the greatest interest, a large proportion was found 
to bo almost entirely worthless owing to ignorance of natural history on 
the part of the senders. '1 he whole of it was none the less carefully exam- 
ined, and all the information that could be extracited was recorded in 
Indian Mn$6Hm Notes. One report and one set of specimens often sup- 
plemented another, and little by little^ by dint df constatnt correspond- 
ence pointing out what had already been ascertahied and indicating the 
natnre of the spooimens and information required to enable the blanks 
in the record to bo filled up, a large number of the destructive species 
were idoutiliedi and many portions of their life histories pieced together. 
The iu formation gathered in this manner was supplemented, whenever 
live specimens could be procured, by rearing them through as many stages 
as possible in tho Museum, and from time to time particular groups, as 
for instanoo tho diverse silk insects and locusts of India, were made the 
subject of more 8{)ecial investigation. 

This system, oontinued for six years, has gradually resulted in the 
accumulation of a very considerable mass of information which has been 
careful ly rooordod in the form of more or less fragmentary notices in the 
numerous parts which make up the three volumes of Indian Museum 
Moiei issued since tho project was started. 

During the whole course of investigation much generous lielp in 
eonnoction with the examination of specimens has been received from 
ontomolitgitits in different parts of the world, who have also described a 
good many of tho new species that have been brought to light. Papers 
have been furnished for publication in Indian Museum Nates by Lord 
Wal«in»4:ham, Mons. J. M. F. Bigot, Mons. L. Lethierry, 'Herr Van der 
Wulp, Major C. T. Bingham, and Messrs. E. T. Atkinson, W. M. 
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Maskell, G. C. Dudgeon, P. Moore, W. L. Sclater, L. de Niceville, W. 
P. H. Blandford, G. B. Buckton, O. E. Jaiison, P. A. Skuse aud R. 
Nevvstead ; while the kindly sympathy and advice from time to time 
a£Porded l)y different members of the United States Entomological 
Department, and especially by Dr. C. V. Riley, the United States En- 
tomologist, also from Miss Ormerod and others engaged in the study c£ 
Economic Entomology in different quarters of the globe, has materially 
lightened the burden of the work. 

In conneotioa with the determinations adopted for those inseota 
which it has been necessary to identffy specifically in Calcutta^ correction 
will frequently be required hereafter. This has been unavoidable owing 
to the confused state of much of the literature connected with Indian 
Entomology, and to the great difficulty experienced in getting specimens 
compared with the original types which are mostly preserved in Europe* 
Provided, however, that the system of carefully preserving, not only the 
specimens themselves, but also the original, and all the tickets on each 
specimen in the Indian Museum col lection, be as rigidly adhered to in 
the future as it has in the past, no confusion will arise on this account^ 
and no difficulty will be experienced in making the necessary correc- 
tions, as the more complete working out of the various groups renders 
this possible. 

The Museum now possesses large and representative, though by no 
means complete, collections of all the more important groups of the 
insect fauna oE India. These have been arranged and named to the 
extent of making it possible to determine with very considerable accuracy 
the great majority of the commoner, besides many of the rarer 
species. At the same time the nature of most of tlie more important 
species which affect crops has been ascertained, and their habits in a large 
number of cases to some extent traced. 

The subject is so vast that what can be done by any one individual 
or group of individuals in the space of ten years must necessarily be com- 
paratively insignificant, when measured by that which remains to be 
accomplished. %at it is not too much to claim that many of the pre- 
liminary difficulties have been overcome^ and at least one stage of the 
path laid out for further advance. 
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PARASITIC MUSCIDiE FROM BRITISH INDIA. 

BY F. M. VAN DER WULP, 
{with plate I). 

The Trustees of tbe Indian Museum at Calcutta have been so kind as to 
send me for examination a small collection of Muscidsa, reared in British 
India from Lepidopterous larvsB and pupse or from otlier insects* 
Among them are also typical specimens of Tricholtfga bombi^cin^ Becher, 
and of the Tachinid fly, determinated by Bigot as Masicera grandis. 
Walker. The others, as far as I am able to make out^ are undescribed 
species, and must be considered as fresh additions, to the immense variety 
of forms belonging to the large group of parasitical MuscidsB. 

Although represented merely by unique specimens, I have not hesi- 
tated to give descriptions and figures^ which I hope will be sufficient for 
recognizing the species. 

It would be of great interest, if every one occupying himself with 
rearing insects, especially Lepidoptera, did not neglect to take notice of 
their parasites^ and preserved these with the same carefulness as the 
Lepidoptera themselves. The Trustees of the Indian Museum have 
given here the example ; may it find many followers and helpers I The 
advancement of our knowledge on the biology of insects, and in many 
cases the progress of economic entomology, will highly profit by such a 
proceeding. 

1. Crossocosmia Sericaria, Rond. 

Ugimj/ia sericaria^ Rond. Bui. Soc. Eut. Ital. II (1870), p. 187 (only 

the larva). 
„ » Rond. /. c, p. 228. 

Tachina cilipe$, Macq. Dipt. Kxot. II, 8 (1848), p. 62, tab. 6, fig. 6. 
Masicera cilipes, v. d. Wulp, Sumatra Exped. Dipt., p. 86, pi. ii, 

fig. 5, ( 8 ). 
JUasteera gratidis, Bigot, Indian Museum Notes, I (1890), p. 211 

(nee. Walker). 
Crouocosmia sericaria, Mik, Wien. Entom. Zeilschr. IX (1890), p. 

809. (Of this paper a translation into English 
is given in Insect Life, IV (1891), p. 118.) 
Of this species I have received specimens from Java, captured by 
Mr. M. C. Piepers, also others bred by him from caterpillars, the name 
of which has not been recorded. The flies agree in the most satisfactory 
manner with the ample description given by Prof. Mik. I also have 
examined a typical specimen of the Tachinid fly from British India, 
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parasitic ou the Tusser silkworm Aniheraa mylitlay Drury, and which has 
been determinated by the late M. Bigot as Masicera grandis, Walk. 
This typical specimen (a female) is alto^^ether ideotioal with Crossocoi" 
mia sertcarta, Masicera (Tachina) grandis, from East India^ as de- 
scribed by F. Walker in his Diptera Sauudersiana^ p. 278 ; Bigot seems to 
have overlooked the figure which is added to the description in tubl. vii, 
fig. 1 (from the genial hand of Prof. Westwood). If he had given atten- 
tion on this figure, he certainly would have seen that Tachina grandis, 
Walk.^ must be a quite other species^ differing in the possession of a 
broader general form^ the abdomen being broader than the thorax^ in 
having irregular bristles on the outside of the hind tibisB (in the genus 
Croasoeosmia these bristles are fringe-like) in the profile of the head in 
which the cheeks are as high as the longitudinal diameter of the eyes^ in 
the mnch shorter an ten nee, etc.''^ 

Tachina eilipes, Mncq., is undoubtedly a synonym of CroMsoeosmia 
sericaria. It is true that according to Macquart's description the palpi 
are black, but this can scarcely be considered an objection, since in some 
of the specimens which I have examined the rufous colour of the palpi 
is very obscure. 

To Professor Mik's description I may add, that the vibrisssB are 
inserted at a short distance above the oral margin, and the anal segment 
is much shorter than the preceding segments. Only in some of the 
specimens^ which I have seen, the basal joints of the antennae are rufous^ 
in others they are of the same black colour as the third joint. Finally 
the posterior cross-vein is more or less curved and shows in this respect 
individual variation. 

2. Crosiocosmia biseriata, n. sp. {i ?) 

PI. I, fig. 1. 
Oreyish-black ; head white ; frontal bristles in a double row; thorax 
with four black stripes ; scutellum slightly rufous ; antennsd and legs 
black; palpi rufous. 

Length 9 millim. 

As this species, though of smaller size, agrees in most of its charac- 
ters with CrosBOcosmia sericaria, it may be admitted, at least provision- 
ally, in the same genns. I observe, however, that it differs in some essen- 
tial points; for example, in the frontal bristles forming a double row, in 
the absence of orbital bristles together with the shortness of foot-claws 

* Brauer and V. Bergenstamm (Denksohr. E. Akad. Wissench. Wieo. LX, p. 1849 
note 25) suggeats that Tachina grandis. Walk., may be the same insect as their 
^emortBa tropidohothra (Denkschr. LVIII, p. 361), a Bnppoflition which appears to 
me a certainty since I am acquainted with both sexes of the latter species. 
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And pulvilli, in the ^yee descending^ lower, and in having two short mar* 
ginal macrochsetiB on the second abdominal segment. 

Head with "a silVery-white pulvetulenee ; front on the vertex as broad 
as the eyes, but widening towards tlie antennae ; f i-ontal band blnokish, 
narrower than the lateral portions of the front ; frontal bristles very 
short, on each 'side of the band in two rows, "which are very near to each 
other, the outWArd row finishing at the root of the antenna, the inner 
one descending to the end of the second antennal joint ; on the superior 
part of the front are two pairs of somewhat stouter bristles, and on the 
vertex a pair of still longer ones. Eyes bare. Face and cheeks broad, 
without pilosity ; facial ridges nearly parallel, cnshion^like ; vibrisssd at a 
short distance above the oral margin, which is not at all prominent ; 
above the vibrissse a shoit row of smaller bristles, and beneath them^ 
along the under side of the head, a series of similar bristles; inferior 
portion of the cheeks scarcely one-third of the longitudinal diameter of 
the eyes. Antennse inserted a little above the median line of the eyes ; 
basal joints short; second joint bristly on the upper part; third joint 
three times as long as the second ; arista thickened on the proximal half. 
Proboscis black ; palpi rufous, cylindrical, slightly thicker towards the 
end. Thorax cinereous, with four black stripes, of which the inner ones 
are indistinct beyond the transverse suture; the two outer stripes short 
and more spot like. Scutellum somewhat rufous, covered by a whitish 
grey dust; besides the marginal macrochsetse, the scutellum has two 
shorter discal ones. Abdomen ovate, cinereous ; the first segment, the 
hind borders of the three following, and an indistinct dorsal stripe on 
the second segment, are black ; the black hind borders occupy about one- 
fourth of the segments ; the second and third segments are longer than 
the others, and have laterally a faint yellowish^red tinge. On the second 
segment there are two very short marginal macrochsetsd, on the third a 
row of marginal macrochsetsB, on the anal segment many hairs and bristles. 
Legs black; under-side of the front femora with a row of bristles^ 
middle tibisB with some long bristles halfway up their length ; hind tibia 
externally fringe-like with bristles ; tarsi shorter and thinner than the 
tibiffi ; foot-claws and pulvilli short, the pulvilli yellowish. Tegulse 
whitish. "Wings nearly hyaline, slightly yellowish at the base ; no costal 
spine ; small cross- vein nearly on the middle of the discal cell ; apical cell 
opened at a short distance before £he wings tip ; curvation ot the fourth 
vein rectangular ; apical cross-vein slightly concave : posterior cross-vein 
somewhat curved. 

This fly was bred from the social oasemaking caterpillar, CcBnodamus 
hoekingiif Walsingham. 

I have some doubt about the sex of the specimen ; the absence of 
orbital bristles on the front seems to indicate that it is a male ; the short 
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foot-ckws and pnlvilli on the contraiy that it shonld be a feviale. I 
know anothtf species from Java {Crossoeosuia curviprntpif) whidi I intend 
to describe in Volame XXXVI of the Dutch '' Tijdsehnp voor Entomo- 
logie,'' and whidh shows the same combination of sexual characters. It 
stands in the nearest relation with t'he above described Cr. biifry4a^ 
bttt this latter differs from it in having a more prominent front, in the 
frontal bristles being more regularly arranged in a double row on each 
side^ in narrower black hind borders of the abdominal segmeuts, and in 
the apical cross^vein which is more concave. 

S. Tricholyga lornhjcis, Beeher. 
*Becher, Indian Museum Notes, I, p. 77, pi. V, fig. 1. 
Of this Tachiiiid fly the Trustees of the Indian Museum at Calcutta 
have sent to me for examination two typical specimens, a male bred from 
Attaeus rieini, Boisd., and a female, bred from the mulberry silkworm. 
Two other specimens (both females) in the same collection from 
Calcutta were not determinated, but proved to belong to the same 
species; they were indicated to be parasitic, the one on Olene mendosa, 
Hbn., the other on Daaychira tiwaiUtii, Moore. 

Tr, hombi/cis seems to be a not uncommon insect in British India, as 
Beeher has had several specimens of it. It also results from the fore- 
going remarks, that it attacks very different species of Bombycid 
Lepidoptera. 

A species, which is said to be related to 7r. bombf<ns, deposits its 
eggs upon locusts {Aeridium peregrinum, Oliv.) : see Indian Musenm 
iHUeMy IV, p. 38. 

4. Demoticut ttrigipennis^ n. sp. ( % ). 

PI. I, fig. t. 

Black; bead, sides of the thorax, and two girdles on the abdomen 
white; palpi rufous. 

Length 7,5 miilim. 

Head hemispherical ; front as broad as the thorax ; frontal band 
black, as broad as the lateral portions of the front, wliioh are silvery- 
white; frontal bristles strong, forming on each side a row, which 
descends to the end of the second antennal joint ; two pairs of orbital 
bristles directed forward, and two pairs of bristles on the vertex, which 
are directed backward. Eyes bare. Face and cheeks silveiy-white, without 
any pilosity, the face perpendicular ; facial ridges nearly parallel ; oral 
margin broad, not promineut ; vibrissa inserted a Httle above it and 
surmounted by a few short hairs ; inferior portion of the cheeks a fourth 
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of the longitudinal diameter of the eyes ; under-side of the head with a 
row of bristles. AntennsB black, inserted on the median line of the 
eyes ; first joint shorty second a little longer, third joint three times a^ 
long as the second ; arista slightly pubescent, thickened at its proximal 
half. Proboscis black; palpi pale rufous, cylindrical. Thorax black; 
a white dust covers the shoulders, and is prolonged to a broad lateral 
band ; a white median spot appears at the anterior margin ; the hind 
margin of the thorax bears some long macrochsetsB ; scutellura black, 
laterally whitish, with long discal and marginal macrochsetse. Abdo- 
men black, elliptical ; the segments of nearly equal length ; the front 
half of the second and third segments white, forming thus two white 
rings, which, however, are somewhat interrupted on the dorsal portion ; 
first and second segments with a pair of marginal macrochsetso, the 
second also with a pair of discal ones, third and anal segments with two 
discal and a whole row of marginal macrochsatse ; besides these macro- 
chsetse still lateral ones; all (he macrochsetse are long and strong ; the 
anal segment is truncated, the short conical ovipositor rufous^ at least 
towards the apex. Legs piceous-black, the front coxae and the hind side 
of the front femora with whitish dust ; the femora rather thick ; the legs 
have long and scattered bristles ; tarsi thin ; foot-claws and pulvilli very 
short. Tegul» bone-white. Wings slightly brownish, longer than the 
abdomen^ their tip blunt and rounded ; apical cell opened nearly at the 
wings^ tip; curvation of the fourth vein rectangular without appendice; 
small cross*vein before the middle of the discal cell ; apical cross-vein 
concave; posterior cross- vein distinctly curved; first and third veins 
bristly, the first nearly over its whole length, the third as far as the 
small cross-vein ; the surface between the second and third veins shows 
a series of oblique folds, which appear as cross-veins if the wing is seen 
against the light. 

A single female, bred in the Indian Museum from Lasiocampid 
caterpillars destructive to rice-plants in Sarabalpur. 

5. Mavcera casianea, n. sp. (i), 
PL 1, fig. 8. 

Blackish; head whitish ; palpi, scutellum and sides of the abdomen 
rufous ; antennse and legs black. 

Length 10,5 millim. 

Head as broad as the thorax ; front cinereous, on the vertex nar- 
rower than the eyes ; frontal band more obscure but not black ; frontal 
bristles on each side in a curved row, descending to beneath the second 
antennal joint; no orbital bristles. Eyes bare* Face whitish, perpendi- 
cular ; facial ridges divergent downward and slightly bent inward near the 
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oral margin^ which is not prominent; vibrissae inserted immediately 
above that margin^ and surmounted by three much smaller bristles ; 
cheeks bare, their inferior portion no more than a fourth of the longitu- 
dinal diameter of the eyes ; under-side of the head with a row of bristles ; 
beard white; occiput ^rey. Antenna) inserted above the median line 
of the eyes; basal joints short; third joint four times as long as the 
second ; arista thickened to beyond the half of its length ; its basal joints 
inconspicuous. Proboscis black ; palpi pale rufous, cylindrical. Thorax 
blackish cinereous, with indistinct black stripes ; seutellum rufous. Abdo- 
men elongate-oval, black, faintly cinereous at the front borders of the 
second and third segments, laterally with a large rufous spot, which 
occupies the second segment and the front half of the third ; anal seg- 
ment rufous^ blackish at the base ; second segment with two marginal 
macrochset^fi ; the third with a row of marginal macrocha)t8B ; the anal 
segment with several macrochastse and bristly hairs ; under-side of the 
abdomen nearly wholly rufous and densely haired. Legs black; middle 
tibiaa furnished externally with three bristles, of which the most inferior 
is longer and stands on the middle, posteriorly, and a little lower down is 
another long bristle; hind tibiae outwardly with a row of many bristles 
of various length. (The apical joints of all the tarsi are broken off : 
probably the foot-claws and pul villi will be elongate.) Tegulae yellowish- 
white. Wings greyish-hyaline; apical cell opened at some distance from 
the wings^ tip; small cross-vein distinctly in front of the middle of the 
disoal cell; curvation of the fourth vein rectangular^ with a fold imitat- 
ing a short appendice ; apical cross-vein slightly concave ; posterior 
cross- vein curved. 

A single male specimen, bred from Leucania extranea, Giten., which 
has proved destructive to crops in Patna. 

6. Masicera dafiychtra, n. sp. ( ? ). 

PL I, fig. 4. 

Cinereous; head whitish; frontal band, antennae, indistinct stripes 
on the thorax^ first abdominal segment, hind borders of the following 
B^ments, and le<rs black; seutellum ochraceous; palpi rufous. 

Length 7,5 millim. 

Head broader than the thorax; front yellowish-grey, with parallel 
sides; frontal band black, narrower than the lateral portions ; frontal 
bristles on each side in a curved row descending to the end of the 
second antennal joint; outside the rows of frontal bristles is a pair of 
orbital bristles ; on the vertex two lonj^ bristles. Face white, per- 
pendicular facial ridges slightly divergent towards the oral margin and 
immediately above it curved inward ; vibrissa inserted at this curva- 
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ti.OB } a few fine bairs above^^ them ; cheeks without any pilosity, thair 
ioferior portion scarcely a fourth of the longitudinal diameter of the 
eyes; under-side of the head with a row of bristles; beard white; 
occiput grey ; posterior orbits white. Eyes bare. Autennss inserted above 
the median line, of the eyes; basal joints short > third joint threeto four 
times as long as the second; arista thi)ckeBed to beyond the half of its 
length. Proboscis blackish ; palpi dark rufous^ cylindrical, slightly 
thicker towards the end. Tho^kX blackisb^ cinereous ; shoulders and 
pleurse with grey portions ; thoracic dorsum with indistinct black stripes ; 
scutellum semi-circular, rufous, covered with grey dust and hence appear- 
ing ochraceous ; its surface with short blac^ hairs and its margin with 
several long macrochsBts, Abdomen ovate, cinereous; first segment 
blacky the following segmeuts with broad black hind-bordeis, second 
segment with twa mar^^inal macrochsetsB, the third with a row of 
marginal macroohsetse > anal segment densely furnished with bristly 
hairs, liegs black ; middle tibise witii some long bristles and long 
spurs; hind tibise furnished externally with fringe^like bristles; foot- 
daws and pulvilli shovt. Tegul» yellowish-white. Wings greyis^hr 
hyaline ; apical cell o(^ned at some distance before the tip of the wing ; 
small cross-vein a little in front of the middle of the disoal cell, ourva- 
tien of the fourth vein rectangular without appendice ; apical cross- 
yein very slightly concave; posterior cross- vein a little carved near 
its insertion in the fifth vein. 

A single female specimen, bred from the caterpillar of Daigchira 
ikwuitesii, Moore, which is injurious to the tea-plant. 

7, Masicera ^ubnigra, n. sp. ( 8). 

PI. I, fig. 6. 

Blackish-cinereous ; face white with the ora^ margin rufous ; thorax 
with black stripes ; abdomen^ antennse and legs black ; palpi rufous. 

Length 9 millim. 

Head as broad as the thorax ; front and face broader than the eyes^ 
with parallel sides ; the fi'ont somewhat prominent, yellowish-cinereous 
with dark reflections ; frontal band blackish, narrower than tho lateral 
portions ; frontal bristles strong, but not numerous, on each side in a 
curved row^ descending to the end of the second antennal joint; outward 
of them a pair of orbital bristles directed forward ; on the vertex two 
pairs of bristles directed backward. Eyes bare. Face and cheeks 
white^ with some blackish reflections ; oral margin somewhat rufous, 
not prominent ; the face slightly inclined ; facial ridges divergent down- 
wards, but curved inwards before they reach the oral margin ; vibrissss 
inserted near that margic surmounted by a few short bristly hairs; 
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under-side of the bead rounded^ with a raw of bristles ; inferior portioii 

of the cheeks oooupjing a fourth of the longitudinal diameter of the 

eyes ; occiput oinereousi densely furnished with yellowish hairs. Auten* 

HAS blacky inserted above the median Hue of th^^ eyea ; first joint shorty 

the second double as long as the firali> the third scarcely three 

times as long as the second; arista bare^ thiokened in its proximal 

half. Palpi rufous. Thorax cinereous^ wiih black stripes^ which aome-i 

times appear broader than the interstices^ but in other lights appear as 

narrow black lines; soutellum cinereous^ with the base black aud with 

long discal and marginal macroohsBtse. Abdomon elongate-oval^ blackj 

with the front margins of the second and following segments obecura 

cinereous; anal segment pointed ; a pair of maorochsBtaB on the hind 

margin of the first and second segmeiits^ those of the sQoond segment 

longer; a row of long marginal macrpohsBtaB at the third segment; and 

many shorter macroohsetsB oc^ the whole surface pf the a^al segment,->v 

Legs black ; middle tibisB furnished externally in the middle of their 

length with a long bri8tle> there are other bristles aUo below; bind 

tibisB furnished ezterually with several scattered bristles; foot-clawa 

and pulvilli short, Tegul^ white. Wings greyish-hyalinci slightly yeU 

lowish at the base ; apical cell opened at some distance before the tip 

of the wing ; small cross-veia before the middle of the discal cell ; curva- 

tion of the fourth vein rectangular and with a fol4 imitating a short 

appendice; apical cross-vein distinctly concave; posterior crossnvein 
curved, 

A single female specimen, bred from Olene mendosa, Hbn. 

This fly has much resemblance to Trieholt/ga bombj/eis, Becher, 
but differs in the bare eyes, in the broad stripes^ on the thorax, and 
in the less numerous and more scattered bristles on the outside of thp 
hind tibise. 

8. Miltogratnma dnodecimpundaCa, n, sp. (^). 

PI. I, fig. 6, 

Cinereous ; abdomen with three blackish spots on each segment ; leg 
blackish ; antennse and palpi rufous. 

Length 7, 5 millim. 

Head grey ; the cheeks and orbits with white reflections ; front 
narrower than the eyes ; frontal band cinereous, on each side with a row 
of short frontal bristles which descend to the end of the first antennal 
joint ; no orbital bristles. Eyes bare. Face perpendicular; facial ridges 
firstly divergent^ but inferiorly curved inward ; vibrisssB ipserted justly 
at the oral margin ; cheeks broad^ convex, their inferior portion siiort- 
haired, occupying at least one-third of the longitudinal diameter of the 
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eyes ; under-side of the head long, with a row of rather short bristles. 
A ntennsB inserted above the median line of the eyes, rafous, with the 
tip of the third joint brown ; basal joints short ; third joint two and 
a half times as long as the second, but reaching no lower than the 
half of the facets length ; arista black, thickened and microscopically 
pubescent at its proximal half. Proboscis black ; palpi rufous, cylindri- 
cal, black-haired. Thorax and scutellum greyish-cinereous; thoracic 
dorsum indistinctly with several blackish stripes. Abdomen conical, 
yellowish-cinereous, laterally slightly rufous ; first segment shorter than 
the following segments, which are nearly of equal length ; anal segment 
and especially the anus with a yellow tinge ; hypopyginm yellowish- 
rufous, turned downwards to the venter; each of the segments with three 
blackish-brown spots, the median ones larger ; first and second segments 
without macrochsetsB ; third segment with a pair of short macrochsetas ; 
anal segment with several discal and marginal ones. Legs blackish ; 
coxse and femora cinereous ; the femora broad ; foot-claws and pulvilli 
slightly elongated, the claws black, the pulvilli yellowish. Tegulse white. 
Wings greyish-hyaline, with a small costal spine; apical oell opened 
before the wings' tip ; small cross-vein on the middle of the discal cell ; 
curvation of the fourth vein with an acute angle and a distinct appeud- 
ice ; apical cross-vein very concave near its insertion in the fourth vein ; 
posterior cross-vein straight. 

A single male specimen, sent to the Indian Museum at Calcutta as a 
parasite of Acridium pereffrinum, Oliv. Its origin from this Orthop- 
terous insect, however, is somewhat doubtful, as it was not actually 
bred in the Museum; but in view of the occurrence of another Tachiuid 
fly, living parasitically on locusts (see Indian Museum Notes, Volume 
III, p. 83), it may be admitted that the above described species indeed 
attacks orthoptera. 

9. Calodexia last oca mpa, n. sp. (^). 

PI. I, fig. 7. 

Thorax and scutellum grey, the thorax with black stripes ; head 
whitish; abdomen yellow ; antennsa, legs, an interrupted dorsal band on 
the abdomen, and the anal segment, black ; palpi rufous. 

Length 8 millim. 

Head semi-globular, when seen from before nearly as high as broad ; 
front whitish-grey, arcuated, narrowed behind^ on the vertex half as 
broad as the eyes; frontal band black, forming a long triangle with the 
tip towards the vertex ; frontal bristles in a row on each side of the frontal 
baud, and descending to the base of the autennse; on the vertex two 
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pairs of bristles directed backward^ and two ocellar bristles directed for« 
ward ; behind these a bundle of long hairs. Face and cheeks grey with 
white reflections; the face not carinated, the cheeks narrow; the lower 
portion of the latter no more than a sixth part of the longitudinal 
diameter of the eyes ; facial ridges rather sharp^ gradually divergent till 
at some distance of the oral margin , where they become less distinct and 
are somewhat curved inward; vibrissse inserted at the oral margin, 
which is not at all prominent ; under-side of the head with a row of 
bristles; occiput grey, the broad posterior orbits white. Eyes bare. 
AntennsB inserted on the median line of the eyes; first joint short; 
second twice as long as the first, with one or two short bristles ; third 
joint linear, one and a half time as long as the second, and i-eaching to 
about the middle of the face; arista shortly plumose. Proboscis black ; 
palpi rufous, slender. Thorax grey ; thoracic dorsum cinereous, with four 
black stripes, the two median linear; pleurae with white reflections; 
scutellum cinereous, blackish at the base. Abdomen elliptical, rufous- 
yellow, slightly transparent ; on the first three segments a black dorsal 
band, which is interrupted at the front borders of the second and third 
segments, and enlarged at the hind border of the third ; the anal segment 
is black with lateral spots of white reflection ; similar spots are also 
to be seen on the sides of the preceding segment ; the second segment is 
longer than the others ; on the first segment is a pair of marginal 
macrochsBtse, on the second a pair of discal and a pair of marginal 
macrochsdtas, on the third a pair of discal and a row of marginal 
macrochsdtso ; the anal segment bears many macroch»tse. Legs black, 
slender, the tarsi longer than the tibise outwardly with bristles of un- 
equal length; foot-claws and pulvilli elongate, the pulvilli yellowish. 
TegulsB pale yellow. Wings longer than the abdomen, grey at the 
base and along the costa yellowish ; apical cell opened just before the tip 
of the wing ; third vein nearly straight; small cross-vein in the middle of 
the discal cell ; curvation of the fourth vein rectangular ; apical cross-vein 
concave ; posterior cross-ve»n distinctly curved. 

A single male specimen, bred from a Lasiocampid caterpillar, which 
is destructive to paddy in Sambalpur. 

The generic characters of the Mexican genus Calodexia, V. d. W. 
(see Biologia Centr. Americana, Diptera, Volume II, p. 257) are in 
general applicable to this fly ; it differs only from the three described 
Mexican species, in having the second antennal joint longer and the third 
joint shorter. 
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NOTES ON A NEW PSTLLID.C) 
BY G. B. BUCKTON, P.B.S. 

Dr. Fnz Low in his Katalog der Feylloden, Wiaa., 1882, deseribss 
the European forms under four sub-fKniilies (p(J.), Liviinn, Apkalarin», 
Feylline and TrioziDB, The FsyllinB are cbancterized bj a distinct 
stigma on the coata of the bemelytroa, with a straight eabitoB and 
furwted snb-cubit&l and sub-marginal veins. 

The Triozinn want the et^ma and as a rule show the sab-cubital 
Toin coterminoas with the basal oabitns. 

The Psyllidte oC Asia have a^ yet had bat little ftttention bestowed 
upon tfaem ; and I am not aware of the existence of anj desoriptive 
catalogue which can gire much help as to id catifi cation of Eastern forms. 

Some twenty or more specimens taken it Poona in the Bombay Pre- 
sidency, India, have been sabmitted tome, onwhieh I offer tin following 
notes. 

Tlie winged form only has eome onder my notice, bnt neverthelen 
Bullicient variations from any of genera erected by Dr. Low seem to 
justify a new genns at least, and if fntnre observation should briug to 
light other similar spec-ies, possibly it might be well to increase the num- 
ber of the sub-families. 

From the somewhat trivial characters of blotchings on the wing- 
membranes, and the stippled or spotted condition of the nervnres, I pro- 
pose the names for tbis ins«ct which provisionally may be accepted as 
typical. 

Piaeoplen»[') imtiftHOtum, n. ap. 




(>) Tbe «pwimeD« upon whiofa this fk^'pet is fonnded « 
Miueum in Jul; 18G3 from Foona, where th«j * 
Qaruga pinmala, Boib. — StI, 
C) Proiii f«M-»pottsd. 



[« forwarded t« the 
• found in galls «■ 
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General colour pale ochreous. Abdomen and legs piceons brown. 
Vertex much narrower than the pronotum. Eyes moderately large. An- 
tenna about equal in length to the head and pronotum together. Arti- 
culations nine (?)> the two basal joints globose, the third the longest of 
all, the terminal joint nodular. 

Notum and pronotum separated by a suture, tumose, and much 
overhanging the abdomen. This last organ is f'udform, pointed, ter- 
minated in the male by a rounded pygofer without upright append- 
ages, and in the female by a linear ovipositor. 

Hemelytron with a nearly straight basal cubitus, which ends in a 
rounded stigma on the costa, the cubitus then passes by nearly a right 
angle towards the margin, but unlike Psylla proper, it furcates before 
it reaches the same. The sub-cubitus starts direct from the basal 
cubital vein and not from the marginal. It furcates and forms the 
sub -cubital cell. 

The sub-marginal vein and its cell is absent. The wings (lower) 
are very delicate and have three simple veins. 

The membranes of the elytra are pearly-white, ornamented with three 
larger and several smaller brown patches, through which the nervures 
(which are raised and marked with dark spots as we see in the cixiilsa 
Tettigidse) pass. Legs are hirsute stouc, and furnished with two tarsal 
joints and two daws* Bostrum very short, pointed, and it appears to 
rise from between the second coxsa. 

It will be seen that the above diagnosis does not well accord with 
any genus given by Dr. F. Low either in BeetriLge Zur Kenntniss der 
Psylloden or in his Katalog, but future observation may make the 
above observations more complete, through a study of the immature 
larval forms. 

Expanse of wings 0*40 of inch. 
Length of body 0*16 „ „ 

The specimens at my disposal were mildewed from damp, but it 
is possible that when alive the insect may have shown a slight 
cotton-like investment. 

Dbsoription of Plitb. 
Fig. L— The winged female. 
Fig. 2.— Insect seen in profile, showing the over-hanging pro« 

notum. 
Fig. 3.— Tarsal joints and daws. 
Fig, 4.— Antenna. 

cS 
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THE BANDED MOSQUITO OP BENGAL. 

BY F, A. A. SKUSE, ENTOMOLOGIST TO THE AUSTRALIAN 

MUSEUM, SYDNEY. 

Culcx albopichii, Si'uie, 8p. nov. 

Fema le.^'IjeT\gi\i o£ antennee 1*50 mm.; expanse of wings 2*50 X 
0*50 mm.; length of body 8-3*50 mm* 

Black with silvery- white markings. AntennsB somewhat shorter 
than the proboscis^ joints of the scapus with silvery scales. Head with 
silvery-white scales on the front and sides. Proboscis five times the 
length of the palpi, the latter tipped with silvery scales. Thorax 
traversed by a line of silvery scales for rather more than its anterior 
half; pleurso spotted with silvery white; scutellum with minute 
silvery hairs. Abdomen twice the length of the thorax, the segments 
bordered with a narrow band of silvery scales, and with lateral silvery 
spots. Legs : femora with a silvery line beneath and slightly tipped 
with silvery scales; tarsi, the first two joints in the fore and inter- 
mediate legs with a narrow silvery-white ring at the base; broad 
ricgs at the base of all the joints of the tarsi in the hind legs, the last 
joint entirely white. In the hind-legs the tibia abont one-third longer 
than the metatarsus. Wings the length of the abdomen, pellucid, irides- 
cent, the veins clothed with linear black scales. Auxiliary vein joining 
the costa at a point a little before the posterior branch of the fifth 
longitudinal vein ; middle cross- vein indistinct, shorter than, the 
posterior cross-vein, situated beyond it scarcely a distance equal to twice 
the length of the latter; first sub-marginal cell longer and narrower 
than the second posterior cell, their bases opposite or almost opposite ; 
anterior branch of the fifth longitudinal vein originating about midway 
between the origin of the second longitudinal vein and the tip of the 
sixth longitudinal. 

J7ai.— Bengal. 

Type in Australian Museum. 

Three specimens received from Mr. E. C. Cotes, who informs me 
that this insect is a great nuisance in Calcutta* The species is 'allied 
to C. iioitoseriptuSf Sk., from New South Wales, and C, banerofti, Sk., 
from Queensland, but the silvery ornamentation of the thorax in these 
latter is of an elaborate pattern (Proc, Linn. Soc. N. S. W., Vol. Ill 
(Ser. 2), 1888, pp. 1738, 1740). 
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SCALE IKSECTS IN MADRAS. 

BY R. NEWSTEAD, F.E.S., CURATOR OF THE GROSVENOR 

MUSEUM, CHESTER, ENGLAND. 

(With two plates,) 

All the insects described in this paper were collected by Miss. L. E. 
Tomlin, Chester, England, daring her visit to Madras, 1892-93. At 
least two of the species are of economic importance, viz., leery a agyp' 
tiaenm, Doug., and Dactyhpius ceri/erus, n. sp., the rest do not appear 
to be injurious, but they may at any time present themselves as sncb^ 
therefore it is as well to publish what is known of them at once. The 
discovery of the male of Ceroplastes ceri/erus^ Anderson, is of great 
interest and scientific value, and I have much pleasure in appending the 
description and figures. 

It must also be added tliat Miss Tomlin made careful coloured 
drawings from life of all the insects ; these have been very helpful to 
me in the preparation of my descriptions. Some of the figures have 
been reproduced on the plates, and are gratefully acknowledged. 

For the names of the food-plants, so far as it was possible to obtain 
them from the inadequate material available, I am considerably indebted 
to Prof. Oliver, Kew, England. 

« THE INDIAN WHITE WAX INSECT." 
Ceroplastes ceri/erus, Anderson. — Plate II, Fig. 1. 

In this publication (Volume II, pp. 91-97) Mr. E. C. Cotes has 
given a most interesting account of the female of this species, and the 
uses of its white wax. So far, however, no one has given any detailed 
description of the female and nothing has hitherto been ascertained as 
to the transformations of the insect. Miss Tomlin, however, was fortu- 
nate in obtaining many examples in various stages, from a low bushy 
shrub {Asclepiadrom) , growing in sandy soil at seven Pagodas, Madras 
in February 189.*^, which were carefully packed and forwarded to me. 
There were many examples of the adult female on the stems of the food- 
plant, with their thick, irregular coverings of white wax, but there 
were neither eggs nor larvae in them ; judging from the colour and 
condition of the wax, I should sny that the females had been dead some 
time, and this is what one would expect as the young females were when 
taken at the period of fecundation. On the leaves, and more rarelv on 
the stems, were numerous examples of the young females (second 8tao>e) 
and scales of the male, all of the latter were apparently empty. On 
looking carefully over the debris at the bottom of the packet^ I found 
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many examples of the perfect male which delighted me, for hitherto not 
a single male of any of the known species of the genas CeroplatteM has 
been discovered. Undoubtedly the males must have hatched daring 
transit, and it is well that Miss Tomlin collected them vrhen she did, or 
we should have had but their empty pcales to tell that they hmd existed. 

Below I append a description of the different stages : — 9 Adult 
(fig. l/i), gives off a rich reddish-brown^ or purple-brown stain in eanstie 
potash ; covere<l with a thick layer of dirty yellowish white wax, of a 
more or les^ hemispherical form, often cracked and irregular in outline, 
and apparently varying according to the age of the indiTidnal. Body 
(fig. Id.) denuded of the wax^ elongate ovate, shining reddish brown, 
with a blunt horn-like prominence at the abdominal extremity, at the 
apex of which are the true candal scales; surface with fine punctures 
arranged wide apart. Dermis when viewed from above with a transmitted 
light, faintly tessellated in portions only (fig. Ic), in the centre of each 
tessellsB an elongated pore, or spinneret of the shape shown at fig. \d.\ 
these latter are always present in all parts of the dorsal dermis, bat to 
be seen as shown in the fi*:*. 1^.> they must be viewed from above and 
they are not clearly defined in all cases. On the margins near the 
spiracles are numerous short conical spines. Antennse (fig. 1^.) of 6 
joints, of which the 3rd is longest, and forms more than one-third of 
the antenna ; 4th as long as the 5th and 6th together ; 5th shortest ; three 
last with deeply gradated sides. Legs (fig. 1/*.) with the coxss large, 
trochanter with a long hair ; tarsi a little shorter than the tibiae, with 
two short slender digitules, those of the claw uneven, i.e.^ one much 
larger than the other : both dilated at base and extremity. 

Long with waxy covering 8J-8 mm., wide 3-6 mm., high 2'5 mm . 

Long without wnxy covering 5 mm,, wide 2| mm., high 24 mm. 

The latter is the measurement of a single $ only. 

In the Gardener's Chronicle, 1853, page 484, Professor Westwood 
figures the adult female, and I may say that the illustrations agree with 
several specimens token by Miss Tomlin. The description of the female, 
however, is very poor, and without the illustrations would be useleBs. 

% Young (fig. l^Oi dorsum evenly covered with a layer of pure 
white wax; margin all round with broad, lateral, projecting plates of 
the same material ; and there are two small ones placed close toother 
over the anal orifice. In this stage the insect is very pretty, and forms 
a very interesting microscopic object. Long J-l mm. 

^ (Fig. 1^.) Reddish brown (restored specimens), body rather 
short, wide ; eyes black, large and prominent ; the two ocelli beneath 
small; antennsB of 10 joints (fig. U), 8rd longest, all with many 
long fine hairs, and deeply notched sides. Legs (fig. 1/.) ordinary. 
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IrViiEigs rather short. Oenital armature (fig. Im.) somewhat triangular 
with a large, thiui projecting funnel-shaped organ. Anal lobes each 
with one Very long hair> and one or more short ones; lobes with 
numerous circular discs. The long anal setose in life would no doubt 
be covered with white wax forming long white filaments^ common in 
all the males belonging to this division of the Coccidsa. In all the 
specimens examined the white covering was wanting and no doubt was 
broken away during transit. 

Scale of the S ( fig. In. ) opaque glassy white^ with a broad central 
and three lateral carin®, the central ones meeting form a complete loop. 

Long 2-2 i mm. 

The form of the genital armature of the S is unique^ and may be 
of generic importance. In other respects the S does not differ from 
the S of the genus Lecanium, and the scale of the ^ is also very like 
those of the latter, but there is no central '' coronet ** or ring. 

So far then we have the description of the species in nearly all stages^ 
but there is yet much to learn of its habits, t have no hesitation in 
saying that it would not be a difficult matter to work ont the life-history, 
bat rather a pleasant task for some resident Entomologisti and it would 
add much to our knowledge of theee minute beings. 

P.S.— Since completing the above description Mr. Maskell of New 
Zealand has sent me his paper on Coccidse for 1892 (Trans. N. Z. Int., 
Vol. XXV} in which the author has described and figured the female of 
the above species. Mr. Maskell's figure of the female of the second stage 
is, however, very different to mine, but this must be due to the age of 
the insects ; probably his examples were much older than mine, which 
will account for the discrepancy as to the arrangement of the waxy 
covering. 

Pulvinaria ohgeura, n. sp. 

PI. III. Fig. 8. 

9 At period of fecundation ( fig. Sa, ) yellowish brown, short ovate, 
narrowed in front, with a central carina e:iLtending from the anal dorsal 
scales to anterior margin, or nearly so. Segmentation more or less dis* 
tinct; after egg-laying the body becomes tilted, and contorted, as is 
usual with the 2 of this genus. Antenna ( fig. S6. ) of 8 joints, of 
which 2 and 3 are longest, and in length nearly equal; 4, 6, and 8 
shorter, 6 and 7 shortest and equal. Could only find hairs on the fifth 
and eighth. Legs apparently ordinary, but could not be plainly traced. 
Rostral filaments unexpanded, about half the length of the antenna 
Anal dorsal scales long, each with two small dentations on outer margin. 
Long 2i-S mm., wide 2 mm. 
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Ovisao long, warrow, compoBed oE the ordinary oloee white cottony 
material. Long 5-7 mm., wide 2 mm. 

Larva normal, with 3rd joint of antenna longest; anal emargina* 

tion wide. 

All the females seen were located behind the whorls of flowera of the 
food-plant; none were found in exposed situations; in order to see 
them it was necessary to remove the flowers, etc., from the stem, but 
on doing this the sacs were much broken, and it was diflScult to obtain 

perfect examples. 

ffab, — On Hygrophila sfiinosa at Nungumbnukam, Madras. March 

14th, 1898. 

Described from several females and one perfect sac. g nnknowii, 

Dacfyhpius ceri/eruSj n. sp. 

PI. Ill, fig. 2. 

5 Adult immediately prior to gestation (fig. 2, a. & b.), elongate ovate, 
narrowed behind from the thoracic segment; beneath olivaceous, above 
paler, with the black viscera, etc., showing through the dermis; there are 
two very long white filaments at the anal extremity, but marginal 
plates are entirely wanting ; radiating from all parts o^ the body above 
are numerous very long, delicate, waxy filaments; these latter in the 
more advanced stage, and when eg:g-laying has taken place, become very 
dense, and matted below, completely covering the insect; projecting 
from the thick matted mass, are very numerous, and exceedingly long, 
delicate filaments, varying in length from 5 to 10 mm. ; these superfici- 
ally have much the appearance of sponge spicules^ as many are perfectly 
straight and cross each other in all directions; all the specimens received 
were aggregated together in masses completely covering the under sides 
of the leaves (fig, 2(?.). Antenna (fig. 2/^.) of 8 joints, of which 3 and 
8 are equal and longest, 2 shorter, 4 to 7 shortest and equal : all with 
fine hairs. Legs long, hairy ; hairs at apex longest ; tarsi a little less 
than one- third the length of the tibise ; the latter with a short spine at 
apex ; digitules of tarsi slender, those of the claw stouter and much 
dilated at extremity (fig. 2^.). Kostmm biarticulate with many long 
hairs; unexpanded filaments about three times the length of the 
rostrum, not quite reaching the insertion of the intermediate legs. 
Anal ring with 6 short hairs, intervening spaces with clear circular 
spaces, or slightly raised discs. Anal lobes normal, each with a very 
long hair, and two or three strong spines. Dermis : ventral surface 
between antennse in front with numerous long hairs and clear circular 
spaces, or spinueretts, surrounded with from 3 to 5 hairs, these occur 
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again near tbe oval lobes ; the rest of the dermis with a few scattered 
hairs. Long ^'Z\ mm., wide 2-2 J mm. 

$ Second stage (described from Miss Tomlin's coloured drawings) 
very elongate, ends equally rounded, ochreous, dorsum darker; legs 
reddish. Caudal filaments long, those of the body long, slender, and 
straight. 

Hal, — On croton at Nungumbaukum, Madras, Jan. 10th, 1893. 
This very interesting species is allied to the D, filamentosta of Cockerel], 
Jour. Inst.y Jamaica, Vol. I, page 25*^, but this latter has a seven-jointed 
antenna. I know of no species of Dactylopius secreting such a 
quantity of waxy material as this, and the species appear in other 
respects to be quite distinct and I venture to describe it as new. It 
is a most injurious species infesting orotons in the compound. In her 
notes Miss Tomlin says: — "Also found on leaves of trees, but not 
so plentiful there.'* Whether these are the same as those which occur 
on the croton I am unable to state as the specimens were not forwarded 
for investigation. 

Bactylopiui viridiny n. sp. 

PI. Ill, fig. 1. 

9 Adult prior to gestation (fig. \a,) covered with white mealy wax, 
margin all round thickly set with narrow white waxy appendages, ex- 
cept at anal extremity where there is a slight division ; in the more 
advanced stage the insect covers its body with a thick layer of white 
waxy felting which forms a complete oval sac in which the eggs are laid. 
When treated with potash it is of a beautiful emerald green, which is 
retained to a certain extent after mounting in Canada Balsam. Antenna 
(fig. 16.) short of 7 jointsi last joint the longest, and in length equal 
to 2 and 3 together ; the rest are of nearly equal length : all with very 
fine short hairs ; Legs (fig. 1^.) short, very little longer than antenna * 
tarsi much shorter than tibise; digitules of claw and tarsus slender: all 
are often wanting. Rostrnm biarticulate, basal joint with two stiff 
hairs at apex, and two more on the middle of the apical joint. Anal 
ring with six hairs. Anal lobes obsolete with one long hair : often 
broken away, and two or three short spines. Dermis with a few short 
delicate spines, more numerous beneath in front near the antennse. 

$ Long 2-3 mm., wide 1-1-i mm., Sac long 3} mm. 

Larva, anal lobes nearly obsolete, each with one long and two or more 
short hairs. Antenna of 6 joints, I to 6 short and sub-equal, 6 
about one*third the length of the whole. Anal ring with 6 hairs. 
Rostrum biarticulate, filaments very long. 
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ffab, — Oo Hygrophlia spiuosa at Madras, collected March 14th. All 
the specimens received were located aud partly hidden in the whorls of 
the spines, leaves, and flowers of the food-plant. Quite fifty per cent* 
of the specimens were iufested with a large dipteron, and some small 
Hjraenopterous insects. 

In its green colour it is like Dactylopius virgatun, Cockerell, M. S., 
hut this has an eight-jointed antenna, and the ''tibia about three 
times as long as the tarsus '' (in lit.)* 

Two Bpeciinens of what I take to be mere varietal forms of the above 
were found on PMeeolobium dulee. Externally they differ materiallj, 
as are shown at pi. iii, fig. \d.^ female's nat. size, and at fig. Itf., the 
same magnified ; structurally, however, they do not appreciably differ, 
and I hesitate in describing them as new with the limited material at 
hand. 

Mffidiotui orientalUf n. sp. 

PI. Ill, fig. 4. 

$ Scale (figs. 4«., 43.) circular, or nearly so, but varying according 
to position on the food-plant ; brownish yellow, or straw colour, sometimes 
tinged with reddish-pink ; exuvise a little to one side, covered with a 
nipple«like prominence which is darker than the rest ; following this are 
three concentric circular depressions : the first small and near the 
'^ nipple,^' second well defined and about midway between the two, third 
often wanting, or but slightly indicated ; margin much interrupted and 
paler than the rest. Diam. 1-1^ mm. 

S Adult widely ovate (fig. 4c), almost circular; last segment (fig, 
4/?., 4^) with three pairs of well-defined lobes : 1st and 2nd each with 
a deep equal notch at apex on each side ; Srd smallest, narrow, and 
notched at apex on the anterior margin only : posterior margin straight ; 
between each lobe are two slender plates, and immediately preceding 
the Srd lobe there are three; there is a single spine on the dorsal 
surface immediately over the Srd plate, and one or more on the margin 
at the base. 

There are four groups of spinnerets : the anterior laterals consist of 
5| the posterior laterals of from S to 6 : usually 5 ; the anterior group 
is represented by a single spinneret : no trace of more in any of the 
many examples examined. There are also very numerous elongated 
and ovate pores arranged as shown in fig. 4^. The plates are very 
difiioult to trace, but the lobes are very distinct. 

i Scale (fig. 4i.) similar to that of the % but smaller. 

i Unknown. 
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^tfi.— Seven Pagodas, Madras. Name of the food-plant ODknown, 
but evidently a epecies of Panicam, or grass. The scales were frequent- 
ly aggregated together behind the leaf-sheaths^ and could only be seen 
on removing the latter. 



THE "EGYPTIAN COTTONY CUSHION SCALE." 

leery a apypiiaenm. 
PI. II, fig. 2. 

CrossotoiOfM agyptiaeum, Douglas. Ent. M. M. S. S., Vol. I, p. 79. 

Icerya agypliacmm, Riley. Insect Life, Vol. Ill, p. 97. 

Hitherto this most destructive pest was only known to occur at 
Alexandria, £gypt, where it has for the last eight years caused the great- 
est alarm. 

In a letter dated September 10th, 1892, Rear Admiral R. W, 
Blomfield, R. N., writes of this pest as ''an eleventh Egyptian plague, 
which made its appearance at Alexandria in 1885, and has since proved 
most destractive to all kinds of vegetation. Origin unknown.'' (In 
lit.) 

It was unknown to naturalists until the year 1890 when Mr. 
J. W. Douglas of Lewisham, England, described it for the first time as 
Crosiototomaf i^. G., agyptiacum^ n. sp. (1. c). The specimens from 
nrhich Mr. Douirlas made his descriptions, were ** received from Mr. 
D. Morris, Assistant Director of the Royal Gardens, Eew, to whom they 
had been sent from Alexandria, Egypt^ where they were causing im» 
mense injury to fruit trees '* (Doug. 1. c). 

Later Dr. C. V. Riley (1. c.) refers the species to the genus Icerya^ 
to which it undoubtedly belongs. Several other interesting accounts of 
this pest are given by Dr. Riley in " Insect Life,'* and as they may not 
be accessible to the general public, I venture to quote some of them. 
At Vol. II, p. 256, is the first record, as follows :— " During the past four 
years the gardens in Alexandria have been infested by a coccus which 
destroys all of the trees, and is causing the greatest alarm. • • • • 
Admiral Blomfield^ noticed it in quantities on the under-side of the leaves 
of the Banyan tree, but it soon spread with extraordinary rapidity, and 
some of the most beautiful gardens of the city full of tropical trees and 
shrubs have been also destroyed. A breeze sends the cottony pest down 
in showers in all directions. It seems to attack almost any plant, but 
the leaves of fkut ruginoga and one or two other kinds of fig seem too 
tough for it, and it will not touch them. He states that it seems 
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almost impossible for a few Horticulturists to try to eradicate the pest 
while tbeir indifferent neighbours are harbouring hot beds of them, and 
there will have to be some strong measures taken by law to put it down/' 
Referring to the statement that ''a breeze sends the cottony pest down 
in all directions/' it is evident that it is the white waxy appendages that 
are blown about, and not the insects themselves; so fragile are the 
former that it is difficult to obtain perfect examples of the insects. 

Again Dr. Riley writes (Vol. III. p. 423). Through the kindness of 
Mr. Louis B. Grant, Acting Consul-General at Cairo, and of the Depart- 
ment of State, this Department has received copies of publications from 
Alexandria and Cairo^ from which it seems that the insect is even more 
injurious than our previous information, through Mr. D. Morris, led us 
to suppose. It is by no means confined to fig trees, but has attacked 
oranges and lemons. Dr. Riley th^^n suggests the collecting of the white 
wax, which he says '* is absolutely pure and, we should say, of equal 
quality with the wliite Chinese wax secreted by ErieeruB P^'h, having 
the advantage of not \mi\g mixed with the bodies of the insects.'^ 

Miss Tomlin found all her specimens on the under-sides of the leaves 
of a purple-leaved plant very like a coleus, in the compound at Nungum- 
baukum, Madras, December 13th, 1892, where it was very abundant but 
local. AH the specimens Miss Tomlin forwarded to me were immature 
females, except two or three which had partly formed their ovisacs, but 
there were no eggs in them. Lying alongside the females, were 
numerous examples of the male sacs, but I failed to find a trace of the 
perfect insect amongst them; all had undoubtedly hatched some time 
before the sacs were collected, which is unfortunate as the male of this 
species is unknown, and its discovery would be of great interest and 
value. 

Fortunately I had specimens of the females from Egypt in all 
stages, and was therefore able to compare them with the Indian 
specimens, which I did and found them to agree in every particular with 
the immature examples : both as to the arrangement of the waxy plates 
and structurally. Below I append a description of the second stage, 
female and male sac, which has not hitherto been described. 

9 Second stage (fig. II, 2a.; 23. 2^.) bright orange, but only seen 
on the under-side, or in other parts when denuded of the waxy covering. 
Dorsum in perfect specimens covered with pure whit«, conglomerate, 
waxen plates, irregular in shape; margiu all round with long narrow 
ourly plates. Fig. 2a. represents the insect's natural size on leaves of 
the food-plant; fig. 26., 2d. the same magnified. Dorsal and ventral 
view, with the appendasjes more or less impei*fect; fig. 2c. dorsal view 
of perfect specimen ; all of the same age. The anteunse vary in the 
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number of joiuts according to the age of the individual; generally, 
however^ there are eight joints, but some have seven and otberd nine 
joints; the rest of the characters do not appreciably difiEer from 
the adult female. Long 8-7 mm,, wide 2^-6 mm. including fila- 
ments. 

i Sac elongate, composed of a rather close white waxy felting. 
Long 2^-3 mm. Specimens much broken, therefore the measurements 
may not be qoite correct. 

The adult female is very similar to that of the second stage, but is 
much larger, has the marginal appendages much longer, and a larg^ 
projecting bag or sac attached to the abdominal segments in which the 
eggs are laid« 

Pakasites. 

The first consignment of coccids reached me on February 20th ; in the 
packet containing the loeryas were a number of what I took to be 
chulcid parasites ; thinking that they might be of economic importance, 
I forwarded specimens to Dr. C. V. Biley of the United States Depart- 
ment of Agriculture, Washington, who very kindly replied as follows :«- 
''The fact of the occurrence of leery a agyptiacum in India is very 
interesting and important, and the parasites were examined with bated 
breath. Most unfortunately^ however, instead of being primary parasites, 
they are secondary, and the whole series belongs to an apparently un- 
described species of TeirasticAus, all of the species of which are hyper 
parasites so far as I know.'' (In lit. Ap. 20, 93.) 

Miss Tomlin has now returned to England, and I fear there is little 
chance of obtaining the true parasite : unle^^s some competent Entomolo- 
gist visited the locality early in December, when it ought not to be a 
difficult matter to work the whole subject out, and to breed out the true 
parasite. Judging from the number of sub-parasites, which undoubtedly 
hatched during transit, the true parasite must be very numerous. 

Rembdibs. 

I am not in position to judge what is best as an application to the 
Icerga should it be found injurious, but no doubt the same application 
recommended for Icerya purciasi, Mask., would be effectual in destroying 
this pest. (See Insect Life, Vol. II,) 

The most successful remedy adopted in America against the leerya 
pufchasi has been the introduction of an Australian ** Lady-bird " beetle 
( Fei^a/f a tfafi2i9ia/M), where it has cleared thousands of orange trees of 
the destructive coccids. This Tedalia has also been imported into 
Alexandria by Dr. Riley for the destruction of the Egyptian Icerya^ 
where they have done excellent work. Admiiul Blomfield, who hud 
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the management of the Fedaliai, told me that it was wonderfal to see 
how soon these small beetles cleared off the leeryas, but I believe thej 
are but a small colony at present. It is hoped, however, as they increase 
the Iceryai will diminish. 

The following are some interesting letters addressed to Mr. Coquillett 
at Los Angeles upon the subject of Fedalia beetles. They are quoted 
from Insect lAfe^ Vol. II, p. 190 :— 

«< • • • ipiie Vedalias that yon brought to my place about the 20th of last 
Mareh, and which we colonized on fonr large orange trees that were covered with 
Fluted Scale, have spread in all directions, although to begin with they followed the 
direction of the wind most readily. From those four trees they have multiplied so 
rapidly that in my orchard of 3,000 trees it is seldom that we can now find a Fluted 
Scale ; I find a few of them on some weeds in spots, but I can also find the beetles 
there. The trees have put on a new growth and look altogether different ; even the 
black fungus on the old leaves has loosened its hold and begins to fall to tha 
ground. Besides having cleaned my orchard, thej spread also to the orchard of my 
cousin and to my father's orchard ; the latter was also re-enforced by colonies from 
Mr. J. W. Wolfskin and from Colonel J. B. Dobhins. As my father has tome 10»000 
trees, and mostly all were more or less infested, the Vedalitu had a grand feast ahead 
of them, and they have done their work most wonderfully. What I have said of mj 
orchard applies to my father's alvo, and really to all our neighbours. When the 
Vedalias first began to multiply we took colonies of fifty or more in the pupa state 
and placed them in different portions of the orchard, and even had we not done so the 
Vedalia unaided would itself have reached there in almost the same time. 

" On the Chapman place the Vedalias have cleaned the Fluted Scales off of the 
150 acres of land. They have taken more than an oppressiye burden off of the orange 
grower's hands, and I for one very much thank the Diviftion of Entomologj for the 
Vedalia cardinalii, the insect that has worked a miracle. — [ A. Seott Chapman, San 
Gabriel, Cal., October 18, 1889.] 

«' • • • The Vedalia had practically freed my orchard of lesryas on the 
31st of July. It was on that date that I was obliged to post a notice at the entrance 
to my place, saying that I had no more Vedalia* for distribution. The soMle and 
lady-bird had fought out the battle, and while the carcasses of the vanquished were 
everywhere present to tell of the slaughter, the victoi-s had disappeared almoet entirely 
from the field. I have 35 acres in orchard, some 3,200 trees in all. I never 
colonized any Vedalias in my grove, excepting the two consignments which you 
brought to me yourself, one box on February 22nd and two boxes March 20. I noticed 
the first increase from the lot No. 1 on the 16th April, and f lom lot No. 2 on the 
24th of the same month. On the 26th of April I found larves upon several adjacent 
trees. Theite facts are from memoranda made at the time. I hare a list of the namea 
of fruit growers, 226 in number, to whom I personally distributed over 120,000 
Vedalias in colonies of various sizes between May 3l8t and July 31st. • • • 
[ J. B. Dobbins, San Gabriel, Cal., October 22, 1889.] 

'* I am glad to report that the lady-birds you sent me are doing good work and 
increasing in this neighbourhood, and as soon as all are eupplied, I will establiah 
eome on the mountain where the brush is full of them, also a small patch near the 
Ocean, and hope the Cottony Cushion Scale will soon be a scarce artiole in this 
^on.— [ Joseph Sexton, Goleta, Cal, August 12, 1889.]" 
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As it is of the greatest importance that this pest should not spread 
to cultivated crops, I would recommend the destrojiog of all the infested 
plants by burning. From what I can gather the food-plant at present 
known is but a weed, so there need be no compunction about the matter. 
December would be the best month for destroying the pest, as they will 
not then have laid their eggs. 

Below is a list of other species sent :— 

Lecanium hemiipheriettm-^On leaves and stems of a climbing 
rose, in the Nilgiri Hills. 

Lecanium sp.? — Scales of the ^, and perfect i ; food-plant 
not identified. In absence of the $ 1 do not think it wise 
to describe the species, which is probably new* 

/ ChionaspiB'-^On rose leaves. Scales of the i only. Nungum* 
baukum, Madras. 

Aleyrodes sp. — On a low creeping plant, very like our British 
'^ Bindweed'' (Convolvulus). Insects in all stages. The 
white wings of the imagines are spotted with black. 

Alej/rodes sp.— On same plant as Aepidiotue orientaley and same 
locality. The pupa is rather large and black ; dorsum and 
margin with very long white waxy fringe; that on the 
dorsum erect, and matted together, forming a large mass, 
but does not completely cover it. 

Dbsoeiption of figubes. 

Plate II, fig. 1, Ceroplastet eeriferui ; (a) adult females^ natural size, 
on food-plant ; (3) female with waxy covering removed ; (r) portion of 
dermis magnified ; (^) spinneret or gland magnified ; («) antenna magni* 
fied ; (/) leg magnified ; {g) young female magnified ; (i) male magni- 
fied ; (^) antenna of male magnified ; (/) leg of male magnified; (m) 
genitalia of male magnified ; (n) male scale magnified. 

Plate II, fig. 2, Icerya agyptiaeum ; (a) young females, natural size 
on under-surface of leaf ; [p) and {e) the same, dorsal view, magnified ; 
{S) the same, ventral view, magnified. 

Plate III, fig. 1, Dactylopius viridu ; (a) adult females magnified ; 
ifi) antenna of same magnified ; (e) leg of same magnified ; {d) females, 
natural size, on food-plant; {e) the same magnified. 

Plate III, fig. 2, Dactylopiui eer\fer%i ; (a) female, dorsal view 
magnified; (d) the same, ventral view, magnified; (tf) the same, covered 
with filaments on a croton leaf, natural size ; (iQ antenna magnified ; 
(tf) foot magnified. 
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Plate III, fig. 3, Pulvinaria obseura; (a) adult female on portio 
food-plant magnified ; [b) antenna of same still farther enlarged. 

Plate 1 11^ fig. 4, Aepidiotus orientalit ; {a) female eoales, natural i 
on food -plant; {b) females and males, dorsal vieur, mag'uified ; (c) fen 
ventral view, magnified ; {i) posterior segment of same farther ma| 
fitd j {e) fringe of same yet more enlarged. 
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NOTES ON THE OVIPOSITION 
OP HELOPELTIS THEIVORA (WATERHOUSE). 

("MOSQUITO BLIGHT.") 

BY G. C. DUDGEON. 

In readinsT over the descriptions of the various stages of Helopeltis 
theivora (Waterbouse), published in the Indian Museum Notes and 
Notes on Economic Entomology, I can find no correct account of the 
oviposition of this insect ; I see also that a correspondent describes the 
eggs as being laid on the lower leaves of the bushes. This is a most 
misleading statement and^ doubtless^ what he took to be eggs of this 
blight, were that of another insect or perhaps not even eggs at all. In 
some rough notes which I made on the insect in 1888, resulting from 
a rather imperfect examination of the same, I discovered that the eggs 
were laid in the interior of the green stems of tea, and that their shape 
was slightly bent, elongate ovals with the upper end truncate. I also 
noticed at that time that their presence was made manifest by four 
short and stifE threads on the outside of the stem. These threads can 
be seen with the naked eye. The eggs, I observed, were laid in pairs ; 
each egg bearing two threads on the outer and truncate end. I made 
known my discovery to several persons, but do not remember whether 
1 published any account of it. I have since been assured, however, that 
this discovery was made before by some one else. This may be so, but 
1 have not seen any publication announcing it.^ 




Helopeltis theivora Waterhouse.—Egg j<ist previons to liatobin{;i also empty egg 
sbeli from which the larva has emerged, magnified 58 diameters. 

Recently, having more opportunities for ezamioing both the eggs 
and the insect itself, I have verified my previous results except in the 

^ A description of the method of oviposition of SelopeWs theivora was first given 
by the late Mr. J. Wood-Mason in his Report oo the Tea hug and tea mite of Aetam* 
The eggs were subsequently described in Indian Mueeum Notes, Vol. II, p. 43, from 
notes furnished by Mr. C. N. Harcourt.— E. C. 0. 

D 
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case of the so-called threads on the outside of the stem. Hitherto I 
had f-upposed that the thread-like protuberance was produced by the 
female insect depositing a drop of fincous fluid on the egg and raising 
tlie abdomen, so as to stretch the same into a thin thread which the 
action of the air would harden. This seemed the more probable, because 
I had often noticed the females excreting a drop of fluid, and it was 
moref)ver borne out by the likeness to the method by which Chrt/sopa 
vulgaris (a European insect of the group Neuroptera) deposits its e^^gs, 
except, that in the latter case, the egg is laid ou the top of the thread 
on the outside of a plant stalk. The purpose of the threads was 
ostensibly to keep these aperture in the stem of the shoot from being 
closed up by the healing action of the plant, which would sufiTooate the 
insect, without some provision of this kind. The idea of the mode of 
making these threads was so plausible that I had small cause to think 
that I should gain any more knowledge by testing it more thoroughly. 
It was, however, exploded by a friend of mine, who accidentally discovered 
on crushing the body of a female insect that each egg bore two thread- 
like protuberanct s at one end exactly similar to those of the deposited 
egg. This he pointed out to me, and the fact that two of those 
threads were attached to each egg before being laid was demonstrated 
in every case by microscopic examination. 

It might be supposed, as the threads are intended to keep open the 
aperture in the stalk, that the young larva cvonld emerge between them ; 
by my magnified drawing fi«r. a, however, it will be seen that it does not 
do so, as one of the pair of eggs represented has only the upper shell 
left, showing that the larva emerged from the lower and interior end. 
Moreover, the stems in which empty egg shells are found will be seen to 
be hollowed out and brownish in colour ; the core of the stalk having 
been eaten away, a small amount of gelatinous-looking matter alone 
remaining, which probably represents the digested portions of the stalk 
excreted by the larvsB. 

The eggs are at first pure white, and are generally found in the green 
stems ot tea which have been passed over by the leaf pi ackers as being 
too hard for manufacture. Did the insect content itself with laying in 
the soft green stems, doubtless it would soon be exterminated on tea 
gardens where the leaf is not allowed to run out much. But apparently 
nature has provided ai^^ainst man, and the eggs are laid in the unpieked 
slightly-hardened stems. Just previous to the larvse emerging the egirs 
become yellowish, the inner or more spherical end being streaked with 
orange red (representing the legs and antennsB of the larvae). 

In the Indian Economic Entomology, Vol. I, No. 4, the female insect 
only is described; presumably, therefore, the insect figured to illustmte 
the description is also a female ; the ovipositor is not shown, however, ul* 
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though it is more than hdlf as long as the rostrum. It rs difficalt to 

distinguish it on the underside of the abdomen^ fo)ded> as it isj close 

against the dark shiny surface with which it matched well in coloor ; 

but, it the body be pressed^ it rises from the surface and can be distinctly 

seen with the naked eye. It is in the form of a curved^ corneous process 

rising from the centre of the sixth abdominal segment on the underside 

and reaching to the eic^hth segment. Its colour^ like that of the posterior 

abdominal segments^ is dark bfown. Owing to the position of the egg 

when laid it will be seen that an ovipositor of this or similar form it 

necessary. I, however^ do uot think it probable that this instrument is 

also used for making the first puncture and cairity in the stalk wherein 

the egg is deposited. This is more likely performed by the rostrum or 
beak. 




AbcLomen and bind leg of HelopeltU theivora $ , WaterhoosSi showing tbs oviposi- 
tor raised from the under surface. 

Nine or ten eggs are generally found in the body of a mature female, 
as, owing to their large size in oompaiisonto the insect itself, there would 
scarcely be room for more. It is possible that more eggs are formed aa 
they are laid. 

It will be seen by referring to Mr. Waterhouse's description of the in- 
sect (Indian Economic Entomology, Vol. I, No. 4) that no mention is 
made of the colour or markings of the abdomen, although the latter are 
well ehown in the plate given with it. I therefore conclude that the 
description was made from dried specimens from which the colour had 
gone, as soft-bodied insects do not preserve it long. The abdomen in 
fresh specimens of both sexes is invariably bright emerald green by 
transparency^ marked dorsally on the third to ninth segments with shiny 
dark brown, ng. b. The extent of brown on the third segment is limited 
to a small dorsal patch or is altogether absent ; on the fourth it extends 
over the whole dorsal region ; on the fifth partially lateral and wholly 
dorsal ; the remaining segments are all dark brown; the segmental divi- 
sions are greenish. The mule differs from the female in having the prono- 
turn very slightly tinged with yellow ; the abdomen more slender and 
the absence of the ovipositor. The larvsB are greenish with deep ochre- 
ous or orange legs and antennsB ; in some the abdomen is distinctly 
yellowish, although the same become green after having fed. 

d2 
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The stage in nhich the inseot hybemAtes is still nnknown, and 
although theories and explaDationa hare been giren b; many on thif 
point, I have never heard one which was not based on sapposition, and 
occasionally most absurd onec. One whirh is most generally believed 
is, that the insect retiies to tlie junglfs in the cold season to feed on 
other plants, when the pruners have removed frjm the tea bnahes all Uie 
leaves and stalks that were soft, leaving it nothing there to aubaist oo. 
In this connection, I would point out that, it does not appear to have 
been noticeJ to what jungle plant or plants it directs its attention, 
and I myself hnve looked in vain tor them. It may be noticed, however, 
that c-ertain plants of the genus Maia (kindly identified for me by 
Dr. King, C.I.E., etc., and Mr. 0. Gainmie, Officiating Cnrator of the 
Herbarium, Botanical Garden, Calcutta, as M. nontana (\^. C), M. 
ratHtnlaeea (A. D. C) and 3/. indica (Watt) occurring in the Darjeeling 
District from l,6<i0feet to 5,000 feet, are blighted in much the aame 
manner as tea. The leaves of these planls will often be found covered 
with punctures resembling those ronde by H. theivora, but genernlly 
larger. The inject which caases these is not of the same genus as H. 
tkeivora, although it apparently belongs to the same group and family. 
My description of it is given below, also a comparison of its generic 
charaoters with those of Belopelli* (Signoret). 

From tliis description it will hu seen that it ie easily distinguished 
from true Mosquito blight, although the action and metamorphosea 
of both are neurly similiir. I simjily mention this in order to check 
casual observers from hastily concluding that jungle-plants marked simi- 
lar to bligbted-tea, are necessarily caused by Mosqnito blight; whereaa 
the insect causing these marks would likely be found innocuous to t«a, 
as this one and m»ny other allied species are. 




(Egg of ' U<Eu' bliglit (oHpnidM) magnified GS diam«t«n.) 
My own theory regarding Mosquito blight in the cold weather is, that 
it bybernates in a semi-dormant state near the root of the tea plant, 
either in the Inrval or imaginal stage, and, that, as in the case of miiny 
other insects, it does not require nonrishment during this period. As soon 
.as the weather oommenops to get warm, its vigour returns, and it com- 
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mences feeding' on the young shooU, and is propagated throughout the 
year, being' observed in Darjeeling to be worst about September and 
October. This seems natural, as, during each successive brood, the in* 
dividuals multiply nntil the cold weather comes, which, without doubt, 
kills off many, and others, in their supposed dormant state, fall easy vic- 
tims to their persecutors, leaving a scattered minority to reproduce their 
species in the spring. Tnese conjectures I have not however been able to 
verify yet. 

I am not able to recommend any exterminator for the pest. Expense 
of picking off the insects makes it prohibitive to do so. Syringing with 
some sticky substance such as a cheap pre])aration made from the gums 
of some jungle trees might be tried after a flusit had been taken off. I am, 
however, of opinion that nothing that has as yet been suggested can be 
looked upon as an exterminator. Mr. Playfuir^s recent experiments witli 
sulphur tend to verify what Mr. Christison and his employer long have 
known, viz,, that red spider blight is prevented for at least two seasons 
by the proper application of it ; but that, however disinclined mosquito 
bligiit may be to feed on the sulphured leaves, they are not killed .by 
it, and will simply fly off to '' fresh iields and pastures new '' until the 
8ul])bur has been washed away. Mr. Playfair shows the effect of strong 
heat or sunshine on a sulphured mosquito blight insect, but he is appa« 
rently oblivious of the fact that it avoids sunshine as much as possible, 
and therefore would be protected to a great extent from the action of tiie 

Genoi P differs from Helopeltis (Signorel) in having the first joint of the anten- 
nsB short, not so long as the head and prouotnm ; second and third joints moderately 
long ; second longest ; fourth joint short : scutellum without spine. 

spP $ : Orange red; ahdomen broad and concave on the upper side, nn* 
marked ; head transverse, short : ejes black and prominent : rostrum paler orange, 
thickened for the basal third of its length, rather short, reaching just bejond the coxob 
of the anterior legs when folded beneath : antennas almost the same length as the whole 
body ; first joint thickened, short, reddish ; second long ; third shorter than second ; 
f(»urth short, all three black : pronotam and scutellum unmarked, orange red, the for- 
mer lengthened, forming a rather long neck, the latter triangulate : legs pale, semi- 
hyaline yellow, barred with orange red on the femora ; the bases of the tibia alsa 
reddish: hemelytra with the basal two-thirds cemeous and orange red, with a. 
triangular black spot on the costa ; the apical third fuscous, hyaline with a disoa) 
nervure orange ; wings fuscous with the bases transparent, costal anddiBcocelluLir 
nervuree reddish. The hemelytra project far beyond the abdomen longitudinally. 
Total length of insect $ fy of an inch. 

The female only differs from the male in being slightly paler in colour and in the 
underside of the abdomen having a curved^ cemeonsj black, shiny ovipositor rising, 
as in H, iheivora (Waterhouse) from the centre of the sixth segment and reaching to 
the eighth. The fertilised $ is streaked with whitish on the under aide of the abdo- 
men- Total length, $ /^ 1o \% of an inch. 
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•alpharoQS fames. It is seen most oo cloudy days and in the mornings 
and evening whan the sun is off the bashes^ hiding itself in the shade in 
the heat of the day. It would also be found that a sulphured insect in 
the open air would easily rid itself of the objeetionuble powder before 
the fames of the same oould affect it sufficiently to render it incapable of 
doing so. 

The lanra \b wholly hri>cht ▼ermilliont with the exoeption of the eyes which are 
hlaek. The hemeljtra become aexni-deyeloped in the penultimate stage. 

The ora are deposited in the same manner as those of S. theivora, viz,, in the 
interior of the slightly hardened stems of the food plant I have always foand them 
•iogiy, in whieh way they differ f rem those of that species. They are white and 
shaped the same, viz., elongste-cTals, slightly enrred with the upper end truncate and 
prodnoed at both angles into white hair-like processes which project through the green 
hark and are visible from the ontside ; these hairs are of the same length as the e«rg. 
The eggs become orange yellow before hatching, and the young larrs feed on the 
interior of the stem on their Orst appeannee. 

Sab., Sikkim and Bhutan Himalayas from 1,500 feet to 5,000 feet (Q. C. 
Dndgeon). Food pl«at» the yonng leaves of M<8sa montana (D. C), Masa rameniacea 
(A. D. C.) and Mcbw imtiea (Watt). Some species of Convolruhis is also attacked 
by this or an allied form. 
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MISCELLANEOUS NOTES. 

FROM THE ENTOMOLOGICAL SECTION. 

BY E. C. COTES, DEPUTY SUPERINTENDENT, INDIAN 

MUSEUM. 

Id Julj 1898 specimens of tbe PotQ fly collected in tlie previoua Mny 

The Pol4 fly ^^ ^'' ^' ^' ^°S*''^i "^ ^° elOTaiion of about 

S,&<IO feet in the Tons TaUey of ibe North- West 

Himalayas, were forwarded by the Director of the Imperial Foiest 

School, Dehra. Careful comparison of the specimens witb ihe late Dr. 

Becber's figures and descriplion of his SimHlium indie nmtvam Assam 

dhows them to be identical nitb this species. 




The insect is noticeable an account of its relationship to the notorious 
" black fly " {Sim%li%m moUttutn) of the North American continent. 
It is said to be very tronhlesome in the North-West Himalayas bat 
little beyond the bare technical description of the species has hitherto 
been recorded. A series of questioDS were therefore submitled to the 
Director of the Forest School with a view to eliciting such information as 
might be forthcoming from the f orest oflicers stntioiied in the School 
circle. From the replies kindly furnished by MeBsrs. Gamble, Rogers, 
Moir, and Smythiea the following points seem to be fstablisbed. 

The Poll! is so similar both in its bite and superficial appearance to 
the pipsa of Sikkim, as to make it likely thatit is either identical with 
or very closely allied to this form. In view therefore of the fact that 
the specimens from the North-West Himalayas agree exactly with 
Becber's figure of a specimen from Assam, the conclosion seems to be o 
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justifiable ODe tbat A'mk /•«• imdicum occurs in the intermediate ranges 
of the Himalayas. Both in the North- West Himalayas and in Sikkim 
the insect chiefly frequents eleTations ranging from 3,000 to about 1 0^000 
feet. It has l>ee!i noticed as specially common in Chir (Pinus longifoltA) 
and Deodar {Cedrn» Leodard) forest, over newly disturbed soil, and 
where ^heep and buffaloes have been campinc;^, but is by no means confined 
to such localities. 

In the North-West Provinces it is said sometimes to occur in such 
numbers that the air seems to be full of the flies, but it is less abundant 
in Sikkim where the climate is moister. llie worst months are April, 
May, and June, i.«.,the hot season, but the flies are not uncommon in the 
low valleys in February and March. When the rainy season sets in tliey 
usually disappear, and are not seen again until the following spring. 

The insect flies noiselessly and its bite in the first instance is so 
psiinless that the creature is seldom noticed at work until its yellow and 
black body is to some extent coloured with the blood it has absorbed. 
It is then too late to do much good by brushing it away. 

It leaves a characteristic mark due to the presence of a little globule 
of blood, about the size of a piu's head, beneath the skin. The bite soon 
becomes irritable, but the effects vary in different individuals. Gener- 
ally speaking the irritation passes off in a few days, but in the case of 

j new comers and persons in bad health it often causes troublesome sores 

and ulcers. Mr. O. C. Rogers writes : ** This year my cook was so badly 

! bitten at Saia that his whole face swelled up and he was in great pain. 

t Another of my servants was very badly bitten in the Upper Tons valley 

and got his legs so sore that he could hardiy walk.'' 

The common method of treatment is to squeeze the blood out of the 
wound immediately, as this allays the intolerable itching, though even 
then some swelling is usually produced. Det>dar and Eucalyptus oil also 
are freely used for rubbing over the hands and face to keep off the 
insects which are most annoyins: where they occur. 

Dogs are sometimes bitten upon the nose by the insect so as to draw 
blood. Cattle and sheep also are thou«;hb to be attacked, but no definite 
information is available upon this point. 

Nothing has been obser\ed of the life history of the insect^ and, 
although the localities where it occurs are never very far from hill 
screams, it has not been specially noticed as prevalent near to water. 

From what is known of the habits of European and American species 

of the same genus it is to be expected that the female lays her eggs in 

quick flowing hill streams, the larval and pupal stages being passed 

in file water. 

, The specimens forwarded to the Indian Museum proved to be all 
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females with mouth parts developed for blood sucking. The male is 
likely to be a harmless insect with rudimentary mouth parts. 

The fisrures are after Becher. The natural size of the insect is indicated 
by a hair line. 

A point which has been brought forcibly to notice in prosecuting the 

investigation of the Economic Entomolo/ry of 

Ji\"l!rrS. °' ^'^* I»^>* ^ ^^«^ ^^« «^^^"* ^^ ^^i^*^ defoliating- 

caterpillars in this country are kept down by the 

attack of parasitic Diptera. Again and again caterpillars sent to the 
Museum as occasioning damage to agricultural and forest plants have been 
found to harbour tiiese parasites in such numbers as seriously to interfere 
with the rearing oE images for identification. And there is little doubt 
that the sudden disappearance of destructive caterpillars^ which is so 
characteristic a feature of this form of attack in India, is very frequently 
due to this cause. The loss and inconvenience caused by the Bengal silk- 
worm By (Tricholyga bombjcif^ Becher) to rearers both of the various 
mulberry feeding varieties and also of the castor oil feeding £ri 
(Attains rieini) is well knowu, but the question of the identity of the 
parasites of the various defoliating species has not hitherto been satisfac- 
torily determined. 

The question is obviously one of very considerable importance^ in 
view of the extent to which these parasites act as a natural check upon 
the multiplication of destructive caterpillars. The possibility^ however^ 
of propagating them artificially depends very largely upon the extent to 
which difierent species of Lepidoptera are capable of harbouring the 
same species of parasite. The number of species of caterpillars which 
are liable at different times to cause injury as defoliators in this country 
is enormous. Indeed it is hardly too much to say that almost every 
plant has its own special enemies amongst the Lepidoptera. It is only 
occasionally however that any particular species of caterpillar multiplies 
sufiiciently to cause serious injury. If therefore each caterpillar had 
special parasites to itself the difficulty of keeping up a supply of these 
beneficent creatures^ in years when the caterpillar was scarce, in order 
that they might be available for distribution when the caterpillar was 
actively injurious, would be almost insurmountable. If, on the other 
hand, it should prove that numerous species of caterpillars are subject to 
the attack of one species of Diptera the difficulty of keeping up the 
supply would be very much lessened. In particular it was desirable to 
ascertain the extent to which the species Tricolyga bombycu attacks 
caterpillars other than the silk producing Bombifx and Eri, fur an 
unfailing supply of this parasite is always available in the s:lk rearing 
districts of He»gal. 
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With this object parasites from a number of different eaterpillai 
have been reared in the Indian Museum, and a represeojkative series ( 
them has recently been eiLamined by Herr F. M. Van der Wiilp of L 
Hag^e, who has made this interestiogp group of iusects bis especial atudj 
Tiie result of his examination, so far as the new species are concerne< 
is given on pages 9—17 of this volume, and it here remains to recor 
the details of the caterpillars from which they were reared. The moi 
noticeable features are^ firstly, that the Bengal silk worm fly {Trickolf§ 
bomb^city Becher) also attacks the two destructive defoliating oaterpillai 
Dasyciira thwaUesit, Moore, and Olene mendosa, Hiibn., and secondly 
that in no less than three instances the same species of caterpillar bi 
been simultaoeously attacked by more than one species o£ Dipteroi 
parasite. 
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HiHtory of Uie Parasite. 



Bred from Attacu$ ricitti, Boisd . 

Bred from Bomhyx mori, Var 

Bred from Antheraa myliUa, 
Dmry . • • . . 

Bred from Olene mendosa, Hiibn . 

Bred from Olene mendota, Hiibn • 

Bred from Canodomue hochingii, 
Walningham . • • . 

Bred from Leucania extranen^ 
Guen . • • . . 

Bred from Dasyehira thwaiteiiij 

Moore • • • • . 

Bred from Dasyehira thtoaitesii, 
Moore • . . . . 

Bred from a hair covered (?) Lasio- 
canij^id caterpillar destructive to 
rice in the Central Provinces 

Bred from a hair covered (?) Lnsio* 

campid caterpillar destmctive to 

rice in tbe Central Provinces 
I'elieved to be tbe imago of tbe 
Dipterous parasite which in 
known to attack the locust Acri' 
dium peregrinum, Oliv., but the 
8pecimt*n is doabtfnl as it was 
not actually reared in the 
Museum .... 



Determination. 



Tricholyga hombyciep Becher. 
Trieholyga bombyeie, Beober. 



Croseocoemia seHcarue, Bond 

Maeicera grandie, liigot 
Maeicera eubnigra, WuTp., n. ap. 

Trieholyga bombyeie, Beoher* 



Croeeoeoemia bieeriata, Wulp, n. sj 



Maeicera eaetanea, Wulp., n. sp. 



Maeicera dae^chira, Wulp., q. sp. 
Trieholyga Bombycie, Beober* 

Demotieus strigipennie, Wulp , n.»p, 



Calodexia laeioeampa, Wulp., n. sp, 



Miftogramma, 12 punctata, Wulp., 
n. sp. 
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Exteusive injury to maugoes by a maggot which is likely to be the 
larva of the Dipterous insect Doguh ferrugeneu9 Fabr. referred to in 

M M t« these Note^, Vol. II, p. 165, is reported fjrona 

fierbampore. Buboo N. G. Mukarji writeis :?^ 
''They auDnally yisit one of the famous orchards of this district the 
Katgola garden — and spoil almost every fruit of the Maldah varieties 
which ripen later than those of the country varieties/' The observation 
is of interest as some doubt has elsewhere been expressed as to whether 
really sound fruit is attacked by this insect, 



Specimens of a Chrysomelid beetle found by Mr. C. O. Rogers in 
„ , ,. ,. Deoban, North*West Himalayas, also a Tex>binid 

fly parasitic on it, weie forwarded in July 1893 by 
the Director of the Imperial Forest School, Dehra Dun. Tlie Chrysomelid 
proved to be unnamed in the Indian Museum collection, but a careful 
comparison of it with Olivier's description of Melasoma joopuli, Linn; 
which has been recorded as feeding upon willow trees in Europe, did not 
disclose any appreciable difference between the two forms. It may be 
looked on, therefore, as belonging to this species. The parasite is a Dip- 
terous insect which seems to be most nearly related to the genus Mast' 
eera, as represented in the Museum collection ; the specimen, however, is 
in too poor a state of preservation for satisfactory identific^tioQ. 

The following information is taken from a series of rough, but most 
interesting notes made by Mr. Rogers. The larvse of the beetle were 
first noticed on 9th June 1893 in Deoban, 9,000 feetaboye sea leve), in the 
North- West Himalayas. They ranged from 010 inch to 051 inch 
in length. The head was black, the body yellowish white with black 
markings. On the back were numerous paired glands fron^ which little 
transparent globules of strong pungent smelling fluid were eiLtruded when 
the insect was touched. After a ^hile the globules were drawn in again 
into the glands, but could be again extruded two or three times ovj^rj 
before the insect became exhausted. The odour, which is compared to 
that of prussic acid, scented the whole bush where they were feedingi 
and was a very characteristic feature of the insect. The larysa which 
were kept in captivity moulted but onoe before pupating. Pupse were 
formed between 14th and 21st June. The chrysalis had much the same 
general markings as the larvss. It remained partially eneloFed in the 
larval skin. In nature the pupss were found suspended from the under- 
surface of leaves and branches of the food plant. Beetles began to 
emerge on 22nd June and continued to appear in the rearing box until 
87th June. They afterwards lived for about a week iu confinement, but. 
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as in this period they were carried down to Dehra Dun^ elevation 2,10 
feet above sea level, their ordinary period of existence in this stage i 
likely to be longer. Out of fifty-one larvsB and pupcB six were foan 
to harbour ^rubs of the Dipterous parasite noticed above. The gm 
pupated inside the body of the beetle larva, flies emerging on SOtl 
June. 

In a report, dated 2Sth December 1893, forwarded by the Sub-divi 

sional Officer, Golaghat. the mustard crop in par 
of the sub-division was referred to as infested witl 
an insect known as Sorohapok, Specimens were forwarded to thi 
Museum in the early part of February, at the instance of the Direotoi 
of Land Records and Agriculture, Assam. They proved to belong t< 
a species of ChrysomelidsB, genus PhadoHy not previously reported ii 
connection with crops in India, but closely related to the species Pkado* 
betula, Linn., which attacks the mustard plant in England. The speci- 
mens were, therefore, sent to London to Mr, Martin Jacoby, who hai 
made a special study of Phytophagous Coleoptera. Mr. Jacoby hai 
since very kindly examined them and reports that they belongs to th< 
species Phadon brassica, Baly, also found in China and Japan. 



In November 1 898 Chrysomelidse of the sub-family HispinsB wen 

forwarded bv the Assistant Superintendent, Pooni 
LeptUpapyffmma,B^\j. y^^^^ ^.^^^^^^ ^.^^ ^^^ information that the] 

attacked the developing leaf of sugar-cane checking the growth and even* 
tually killing the plant. The ppecies proved to be new to the Indiai 
Museum collection, so specimens were forwarded to Mr. Martin Jacoby ii 
England who has made a special study of Phytophagous Coleopten^ 
This gentleman has kindly examined the specimens and identified them as 
belonging to the species Leptispa pygmaa described by Baly in hie 
Cat. Hispid. 1858, from Ceylon. 



Prom some excellent material furnished by Mr. J, Cleghom the 
^, , . identity of the eggs described in these Hoteu 

Cheroot borer. ,r i -rn a i i- 

Vol. Ill, p. 0, as behoved to belong to the de* 
structive cheroot borer Lasioderma tesiaceum, Redt., has been ascertained 
beyond doubt. By jairiog infested cheroots over black paper Mr. 
Cleghom was able to secure large quantities of eggs. Numbers of these 
hatched out in the Museum on vari^'Us dates in January, producing the 
characteristic larva of the beetle. Mr. Cleghom also observed the act 
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of ovipopition and writes that eggs laid on the 10th January hatched 
out on the £2nd and 23rd of the same monthy while others laid on the 
} 5th and 16th hatched hetween the 26th and 28th^ the temperature at 
the time ranging from 14P F. to 78^ F. 





A number of live beetles furnished by Mr. Cleghorn have since 
been shut up in a bottle of cheroots which had previously been sterilized 
by baking(^)« The insects were received ou the 17th January 1894 and 
several of them almost immediately made their way into the cheroots 
between the layers of tobacco at the ends. Their dead bodies were found 
lying about three or four days latar^ so the life of the insect in this 
stage must be short. The conclusions to be deduced from the above' 
when taken in conjunction with what has previously been ascer- 
tained^ are as follows. — The eggs of the cheroot borer are liable in 
Calcutta to be laid in made cheroots at such different seasons of the 
year as August and January. Oviposition therefore may be expected to 
go oh all the year round. In tlie cold season in Calcutta the eggs are 
able^ under favourable circumstances, to hatch in less than a fortuight, 
and as warmth and moisture usually accelerate development amongst 
insects the period of incubation is likely to be even shorter in the rainy 



Q) These cheroots were an old set which have been for more than two years in the 
Entomology room. They were baked for twelve conseentive honrs on 16th and again on the 
17th June 1891, the water oven on both occasions being kept nt a uniform temperatare of 
about 180° F. They have since been kept in a bottle in the Entomology room corked in 
such a manner as to admit air without leaving space for the beetles to enta/. Thev have 
been periodically damped with water so as to create the conditions most fa70urable to the 
development of the insecti and as no signs of attack have appeared after an interval of 
two years and seven months, it may be taken as ceitain that they have been efficiently 
sterilized. 
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reason. The Ggure shows the e^g and newlj batched larva dorsal view 
both magntfied about fifty diameters. 

Posiscripi, 13th April 1894. ^Tvfo lively beetles have to-dny emerged, 
characteristic holes being apparent in the sides of two of the cheroots 
On cutting open these two cheroots another beetle just ready to emerge 
was found inside^ also several nearly full-grown larvae. It should be 
observed that the cheroots have been periodically moistened during the 
past few mouths^ so development is likely to have been somewhat 
quicker than it would otherwise have been. 



lu January 1894 a specimen was forwarded by Mr. J. Mollisoa of 

_-^., . . « . a ffrub which bad been doing a great deal of 
White grub in Surat. ^ . , & © -^ * v.. 

damage to Brinjal [Salanum mdongena) in Surat. 
In some fields every second plant was attacked^ the loss occasioned 
being estimated at not less than from B50 to BlOO per acre. Writing 
on 16th January Mr. MoUison remarked that the grubs were then 
deep down in the ground^ but that the cultivators said they had 
previously found them near to the surface, the insect being specially 
prevalent after a heavy dressing of manure. The specimen forwarded 
to the Museum unfortunately died upon the journey across India, so 
could not be reared for specific determination. The remains however 
were identified as belonging to the larva of one of the Lamellicorii 
beetles, probably one of the Melolonthini and therefore allied to 
the ^* white grubs " which occasionally prove destructive on Tea and 
Coffee Estates. Both in Sikkim, where Melolonthini Inrvoo did much 
damage some ten yeors ago, and also in Ceylon where they at one 
lime seriously threatened the Coffee industry, the only measure that 
seems to have been adopted upon any considerable scale was that of 
digging out the grubs by hand. Ihis process, laborious as it no doubt 
is, was found worth adopting in these cases and is likely at present to 
be the only one that will find favour in the Surat brinjal fields. Other 
methods of dealing with Melolonthini larvse are described in these Notes, 
Vol. Ill, pp. 4 and 102. 



In January 1893 a small piece of BoBwellia serrata wood (salai) was 

forwarded to the Museum by the Director of the 
JSoiwellia ierrata bor- p^^.^^^ gj^^^^^j j^ ^^^ perforated in all directions 

with small round holes ranging from less than a 
nuliimetre to more thau four millimetres in diameter. The holes were 
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largely stopped up with fungoid growth but in them were found live 
Coleopterous and Lepidopterous larvas. The Coleopterous larvae were 
insufficient for precise identification but a moth was reared in the 
Mitseum from one of the Lepidopterous lurT». It proved to be a 




Microlepidopterous species new to the Indian Museum collection. It 
has since been examined by Lord Walsingham who considers it 
congeneric with the species figured by Snellen (Tijd. Voor.Ent. XXVIII, 
PI. II, figs. 1-4, 1884) under the name of IfajJsi/era ruffosella, n. sp, 
The insect is not unlikely to be a representative of a new species but 
furtlier specimens are required to enable it to be described. The figure 
flhows the riioth dorsal view enlarged. The natural size is indicated by 
hair lines. 



In July 1893 specimens were forwarded through the Imperial Forest 

... School, Dehra, of an insect found tunnel lins* into 

Aeaeta eaiecku borer. li^. ,, ▼ o'** 

the sap wood of Jcac$a catechu. It proves to be a 
beetle ot the family Ptinidse which has previously been sent to the 
Indian Museum as attacking Terminalia beleriea timber. Its precise 
identification has not y^t been ascertained but the insect at present 
stands under the genus Sinoxylon in the collection. Along with 
the Ptioidse beetle was a Hymeuoptcrous insect which is likely to be 
parasitic upon the borer. It has not yet bocn identified. 



lu September 1893 a CerambyeiJ beetle identical with specimens 

in the Museum collection which stand under the 
gir^r/f ^'^ '«»^'^«« name of X^/lorrhiza adutia, Wiedm. was forwarded 

through the Dehra Forest School from the Con- 
servator of Forests, Southern Circle, Madras. Tlie insect was reported 
as ringing the branches of JVrighiia tinctoria, a habit which does not 
appear to have previously been noticed in connection with this speCies. 
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A Curculionid beetle foand upon Egyptian cotton, in the Agri- 
horticultural Gardens in Lahore, was forwarded to 
Lahcw?" ''^^'^ '° ^t« Museum in July 1893 through the office of 

the Director of Land Beoords and Ag^riculture, 
Punjab. The insect proved to be unnamed in the Indian Museum 
collection. It lias since been examined by Mons, Desbrochers dee Loges, 
who identiRes it as a new species of Mj^llocernB. The material however 
is insufSeient to enable the species to be satisfactorily described. 



One of the most interestin<|f accessions to the Museum collection 

(Croisotosoma) agyptiacnm, Dou<j:las, which has 
acquired considerable notoriety in Egypt on account of the dama<^ 
done by it to fruit trees in that country. The species was first reported 
from India in March 1893 by Mr. R. Newstead, Curator of the 
(Jrosveuor Museum, Chester, ICnglaud, who forwarded to the Indian 
Museum some specimens he liad received from the Madnis Presidency. 

Mr. Newstciid found that the Madras specimens were associated with 
a minute Hymenopterous insect which has been identiRed by the 
United States Entomologist as a species of Tetrastichn9. Mr. Newstead 
has written an interesting paper upon the subject which appears on 
pages 27 — 31 of these Note9. 

In view of the great damage occasioned in £gypt by the Coocid and 
its close relationship to the disasti*ous fluted scale (leerjfa pureiasi 
Maskell), the matter was thought of sufficient importance to make it the 
subject of a letter of inquiry from the United States Entomologist 
for whose examination the Tetrastichns had been submitted. In this 
communication attention was specially drawn by Dr. Kiley to the 
desirability of ascertaining the primary host of the Tetra9tichu9^ for as 
the latter belongs to a genus the members of which have hitherto proved 
to be invariably parasitic upon Hymenoptera, the relationship to be ex. 
pected between it and the Coccid is that of a secondary nature only. 

In the latter part of May 1893 the Coccid was recognized in Calcutta 
on some ornamental bushes in the Indian Museum compound, and an 
attempt was made to rear the insect in the Entomological Section. 

The form found was the wingless female, which itself is bright red in 
colour but so covered with the white flakes of feathery wax which it 
secretes as to appear like a little lump o£ cotton wool upon the leaf. 
The insect was attended by numerous ants of the species Crema^togaftcr 
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IVahhi, Forel, which were to be seen busily prodding the scale 
insects [with their an tennse, uo doubt in order to extract honey dew. 
The stationary character of the insect made it somewhat difficult 
to transfer from one twig to another, but it was found that by 
keeping the twigs in tightly closed ^lass stoppered bottles they remained 
fresh enough for the insect to feed upon them for several days. After 
being shut up for a short time by themselves drops of colourless fluid 
accumulated upon the bodies of the Icerj/a* To the taste this fluid 
has a faintly sweet flavour and is no doubt the storetion for the sake of 
which the insect is attended by the CremastogaBter. Numbers of this 
ant therefore were caught and shut up with the Coccids^ but they 
did not thrive in continement and spent most of their time eudeavourin*^ 
10 escape. 

After a few days numerous specimens of the TetrasUcAui appeared 
in one of the bottles. Careful examination was immediately made of 
the Ooccid -covered sprig, and after a good deal of searching, what seem« 
ed like a tiny cocoon was found amongst the waxy debris. On micros- 
uopic examination the cocoon was found to consist of the shrivelled skin 
of the leerya, A similar skin was subsequently found containing several 
specimens of the TetrasticAus nearly ready to emerge^ but the most 
careful examination was not rewarded with the discovery of any remains 
which could have belonged to a primary Hymenopterous host upon which 
the TetrasticAus could have been directly parasitic. In view of the num- 
bers in which the TetrasticAus appeared, and of the fact that the glass 
stopper with which the bottle was closed precluded the possibility of the 
escape of any other insect, the conclusion seemed at flrst to be a justi- 
fiable one that the TetrasticAus was directly parasitic upon the leerya, 
A cocoon was subsequently forwarded to Dr. Riley, who most kindly ex« 
amined it and was able to confirm the observation that it merely consisted 
of the dried skin of the Icerya. He also succeeded in extracting from it 
an adult TetrasticAus and the exuvisB of two or three more, bat in view of 
the uniformity of habit hitherto found in the genus TetrasticAus he still 
considers it most probable that further research will yet reveal some 
intermediate Hymenopterous host* 

Subsequent absence from Calcutta^ from the early part of August 
until the beginning of November, has put a temporary stop to the inves- 
tigation, for although the Icerya was common enough in the beginning 
of August it was found to have almost completely disappeared from the 
compound in November. A further attempt will be made when the 
insect again appears. 

In the coarse of the attempt to rear the insect a few points were 
made out which are of sufficient interest to be worth recording. The 
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eggs of the Coccid are elongated and rounded in shapei somewhat Ic 
than a millimetre in length by about half this measare in diameti 
Two forms of larva3 were observed, the one as described and fig^ured I 
Douglas (Ent. M. M. March 1890, p. 79), which is somewhat roimd( 
in outline and characterised by the possession of six well marked post 
rior bristles, the other more elongated in outline and characterised \ 
the possession of but two well marked posterior bristles which gradoal 
develope into rope like appendages as the creature advaDces in growt 
< 'l So far as was made out the form with six bristles develops eventual' 

into the wingless female. The development of the form with two appei 
dages wns not completely traced and it is possible it may belongs to son 
other species. 

In close attendance upon the leertfa were found two species ( 
CoccineilidcB. These were submitted to Mr. L. O. Howard, Actii 
United States Entomologist, through whose kindness they have be4 
ideutiBed as Platan aspit villosa, Mulsant, and 8cymnu9 sp. respective! 
The larva of the Plat^naspis is a brownish grub which moves open! 
about amongst the Icerpas, and eventually transforms into a pupa ape 
;[ the same twig. The immature form of the Sc^mnus was not traced^ bi 

a solitary larva was found, which may possibly have belonged to th 
species. It was covered all over with white, cottony appendage so \ 

.;. very closely to mimic the leery a^ and its habit of keeping very still i 

the corner of a leaf when disturbed further enhances the likelihood of i 
being mistaken for this insect. It was unfortunately lost before it hi 
developed sufficiently for determination. 

Neither of the Coccinellidss were noticed as particularly active i 
feeding upon the leery a. They seemed also far too few in numbers 1 

A have much effect in keeping down the insect. The ScymnuB indeed W2 

po scarce that less than half a dozen specimens in all were discoverec 
' The Platjfnaspia on the other hand, which was slightly more common^ : 

a native of Europe and therefore likely to occur in Egypt, for it is nc 
probable that an insect which occurs both in Calcutta and in Europe an 
is able to withstand the enormous range of climate which this differenc 
in habitat involves would have failed to make its way into Egypt whici 
lies geographically between these two extremes. Some other agent wouI< 
therefore seem to be required to account for the failure of the leerya t< 
multiply sufficiently to become destructive in India* The primary hos 
of the TetrastieiuSf if such exist, may no doubt be the cause, but in tbi 
case the prospect is not reassuring, for even if the primary host of th 
Tetrastiehus is not exterminated by its minute enemy, a contingency 
which would seem by no means impossible in view of the numbers ii 
which the TetraUichus has appeared, it is likely to lead far too hunte 



Miaeellaneout Notet 



an existence to bave much chance of continuing the good nork of keep- 
ing down the Icerga effectively. 



SpecimeoB bave be#D forwarded to the Museum by Baboo N. O. 
DaeislopiMt bromeiia ^ukliarji of a Coccid which hag been reported 
as injuring mulberry bushes in Berbampore. The 
iutiect haB the peculiar efEect of cnusiug the mnlbeiry leavei to wilt up 
and become puckered. Baboo N. G. Mukbarji reports that he has 
round Keroeioe emulsiou of use against the iasect. Writing in July 1 89<t 
be remarks—" the field treated last November is almost unaffected while 
all the other fielda are just as Ind this year as in previnns years," The 
insect proved to be new to the Indiau Museum collection, so wait submit- 
ted to Mr. W. M. Maskell, who kindly examined the specimens and was 
able to identify them with some doubt as belonging, to the species 
Baetjflopim brontelia, Bonoh^, for although anatomically similar to this 
species the representatives that were forwarded differed in not possessing 
a covering of cottony matter. The absence of the cottony covering was uo 
doubt merely due to the action of the alcohol iu which the insect was 
preserved, for specimens subsequently oblained proved to be covered with 
a considerable amount of white cottony secretion. The figure is from 
a specimen fmrn Berbampore, 
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Mr. Maskell famishes the following note upon the subject of the 
insect: — 

Daett/lopiu^ bromelia, Bonch^. 

Bonche, Naturgesicht, 1834, p. 20, 2. 

SigDoretj Annales de la Soc. Entom* de France^ December 1874, 
p. 810. 

Adult female pale reddish brown, or yellowish-brown : form convex, 

sub-elliptical, rounded in front and rather acuminate posteriorlj : 

length averaging about -^ inch. Antenns of eight joints (rnrely 

f^even) : joints sub-equal except the last which is longer than any two 

others together: the pubescence of the antenuse is not close or long. 

Feet moderately long : the tibia and tarsus rather strongly haired on the 

inner margin, with two spines at the extremity of the tibia: the four 

digituler are rather long and strong : the tarsus is more than half b» 
long as the tibia. Anal tubercles somewhat prominent, each bearing a 

long seta : anal ring with six hnirs. On each segment of the body is a row 

of shortish hairs, mingled with circular spinnerets : and on the head, 

between the nntennss, the hairs form a rather thick tuft. 

Larva yellow or brownish : form elliptical, tapering somewhat poste- 
riorly : anal tubercles prominent: antenna of probably six sub*equal 
joints. Length of larva about ^^^ inch. 

Male unknown. 

Habitat — on Bromelia, Hibiscus, Cauna, Zanzibar, and probably 
South America : on Mulberry, Bengal. 



The presence of the ooccid Asjtidiotus transparent, Green, was noticed 

upon some tea branches, forwarded to Calcutta in 
rewfar'Lel*' ^'''"*'^" January 1894 from Jalpaiguri. The insect was 

only represented by a few scattered females upon 
one of the leaves, but its occurrence in this locality is of interest as it 
does not appear to have been previously recorded from India. It was 
originally described by Mr. E« E. Green, who found it upon the ten plant 
in Ceylon. 



A coccid, forwarded by Mr. E. E. Green, as found attacking cultivated 
^-. .,.,.. ferns in Ceylon in September 1892, has beeu 

identified by Mr. W. M. Maskell as CntonasjHM 
brasiliensis, Signoret. Mr. Maskell notes that the original species was 
from Bahia and as it has since been noticed on an orchid from New 
South Wales, it is likely to have a wide tropical and sub-tropical range. 
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In September 1893, specimens were forwarded from Baroda, by Mr. 

T. II. Middleton, of a scale insect which attacks 
secL^°'*^*°^ '^^ *" sugarcane leaves, and is known locally as MaH. 

The insect proved new to the Indian Museum 
collection^ so was sent to New Zealand for examination by Mr. W. M. 
Maskell, who has since kindly examined it and reports that it represents 
the pupsa of a species of Aleuiodes not yet precisely identified. 



In January 1893, a nnmber of blighted oran'o'e leaves w ere forwarded 

to the Museum by the Revd. Mr, Carleton, of 
™»^ge »g • Kotgarh, near Simla. The leaves were found to 
be covered with vast numbers of little scale«like insects. Mr. Carleton 
reported that the blight had appeared upon one tree about two years 
previously, and the following year had spread to all tlie orange trees in 
the orchard. Its effect was to stop both growth and fruiting. The 
insect proved to be new to the Indian Museum collection, but as it was 
obviously allied to the coceidse, attention was directed to the system of 
kerosine spraying and gas treatment, described in previous numbers of 
these NoteSy which have been employed with mucii success against this 
class of insects in the United States. 

In the mean time the specimens were submitted to Mr. W. M. 
Maskell, the specialist on coccidsB,{or further examination. Mr. Maskell 
has since been so kind as to examine the specimens, and reports that 
they are the larvseandpupsB of a species of Aleurqdes* The material was 
insufficient for precise identification, b^^ ^he species is likely to be allied 
to Aleurodes quercus, Signoret, though the dorsal punctuation is scattered 
instead of being in radiating lines as in this form. Mr. Maskell notices 
that the adults are likely to be small four-winged flies, probably yellow- 
ish in colour, with wings covered with white powder or slightly spotted. 
The remedies he recommends are similar to those used ngainst coccidiB. 



In September 1892, leaves covered with the remains of white oottony 

. rx J.. .,. .^ looking bli^rht were forwarded by Mr. C. F. Elliott, 
A Quettaroie blight. i x u i. - i • r^ ** i 

who wrote that rose oushes in (duetta were much 

affected in this way. The insect has been kindly examined by Mr. 

W. M. Maskell^ who identifies it as an Aleurodid possibly allied to the 

European form Aleurodes protella, Linn. The material, however^ which 

consists chiefly of empty pupal cases covered with white cottony secretion 

is insufficient for precise identification. 
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Specimens of an insect which forms galls open the tprace fir {JUi 
^ ^ SmitMana) io the Noith-Westem Himalayas wei 

8prace fir CAtfTffMt. . ij. ii -mr • ▼« ..r^^Timr 

forwarded to the Maseum in July ISVSbjMi 
A. Smythies. The gall consists of an abnormal growth of the termin 
shoot which becomes superfioiully much like a small fir cone. Tl 
iQsect is either identical with, or very closely allied to, the Aphid Ck$ 
mes eoceineu9, Ratz.^ which attacks fir trees in a very similar manner i 
Bnrope. Specimens have been forwarded to Europe for comparison wii 
this form. 

At Deoban (9,200 feet above sea-level) Mr. Smythies observed ti 
mergence of the winged imago on the 21st July. In the months 
May and June immature specimens only were to be found. 

Postscript. -^Hhe specimens have since been examined by Mr. O. 
Bnckton^ F.R.S.^ who identifies them as belonging to the species Cierm 
abietis of Linnseus and Kaltenbach. A full account of the habits 
this insect may be found in Mr. Bnokton's masterly work upon Briti 
Aphides, Vol. IV, pp. 2-4-33. The species is new to the Fauna of Ind 



Some Aphids found upon the under surface of tea shoots were fc 
T A WA warded in March 1893 through the Chemii 

Adviser to the Indian Tea Association from a t 
garden in Assam. The specimens arrived in too poor a state of presc 
vation for precise identification, but are likely to belong to the spec 
Ceylonia tleaecofa, Buckton, described and figured in these Note% V 
II, pp. 34 and 35. 

Similar specimens were received in August 1893 from Caohi 
through the Editor of the Asian. In this case the insect was describ 
IS found only on the young shoots of indigenous tea^ its efFect beins 
cause the leaf to shrivel up and turn black. 



In December 1893 a good deal of damage was occasioned in \ 

compound of the Presidency Jail, Calcutta^ 

_r Aphida, which attacked cabbage, radish, and c 

cold weather vegetables, killing off the seedlings and threatening 



f Aphidss, which attacked cabbage, radish, and oti 

\ cold weather vegetables, killing off the seedlings and threatening 1 

supply for the convicts. Specimens furnished by Mr. P. Donaldi 
were found to be either identical with or very clost'ly allied to the cc 



mon European form Aphis brassiea^ Linn., which has been referred 
in these Notes as attacking the mustard plant in B*ngil. 
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lu January 1893 specimens were forwarded by the Assistant Director 

of Land Records and Agriculture, Bengal, of an 
insect thought to be responsible for the curling 

and twisting of the leaves of tobacco plants grown on the Sibpore 

Experimental Farm^ 




/y^ 



Five varieties of tobacco bad been grown side by side, and it was found 
that the milder and more succulent tobaccos suffered to a very much 
greater extent than the stronger and more pungent kinds. The insect 
proved to be new to the Museum collection. It has been kindly exa- 
mined by Mr. G. B. Buckton, F.R S., who considers it to be related to 
the TeltigidsB. The species, however^ is an obscure one and would seem 
to have been hitherto undescribed. The figure shows the larva in two 
stages of growth ; also the imago with much enlarged diagrams of its 
autenme and legs. The natural sizes of the insects are indicated by hair 
lines. 

PoiUeript, — In February 1894 injury was again reported to tobacco 
plants in the Sibpore Experimental Farm. In this case the enemy proved 
to be a species of Aphidse, which has been identified through the kindness 
of Mr. O. B. Buckton, F.R.S., as belonging to the species Siphonojphora 
icabiosa, Schrank. Associated with the Aphids were numerous Cocci- 
nellid89 larvse. Some of these transformed into beetles in the Museum 

« 

between the 17th and 19th February 1894^ They proved to belong to 
the species ChilomeneB sexmaeulata^ Fabr. as determined in the Museum 
collection. 
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Siflce the publication of the last number of these Mofes, specimens o 

the rice sapper Lept'Korisa acuta, Thunb, hav< 
been forwarded both from the Officiating Collectoi 
of the Balasore District, throuc^h the Director of Land Records^ and alsi 
from the Agricultural and Horticultural Society of India^ but nothing 
further of importance has been ascertained about the habits of ihii 
species. 

Some interest attaches to a consignment of paddy forwarded by Mr 

W. R. Lawrence, Settlement Officer, Kashmir, as suffering from s 

disease known as Rai Rai. This disease is said to occur in hot stil 

' . weather and results in a withered ear with shrivelled unformed grain. 

^^, It is so prevalent in Kashmir as to occasion very serious damage. Nc 

i insects were found in connection with the paddy forwarded, but the 

: I appearance of the ears, with .their empty husks, was so similar to that oJ 

paddy attaoked by the rice sapper that it is possible the injury may have 
been due to this cause. The matter would seem to be of sufficient 
interest to be worthy of further investigation. 



\ Interesting confirmation of the habit of the Pentatomid Cantheeonc 

\ fureellata, Wolff, noticed in V^ol. II, p. 165 of 

j uta!^^''"^ •^''^' these Notes, has been received from the Rev 

« A. Campbell, who has forwarded specimens from 

I Manbhoom. Writing in November 1892, Mr. Campbell observes that 

\ its method of procedure is to alight at a short distance from the cater- 

pillar. It then inserts its long proboscis into the body of its victim, and 
sucks. It takes a considerable time for it to kill the caterpillar. 



Specimens of the Lygsoid Oxyearenus lugubrU, MotscL, were 

forwarded in October 1893 by the Director of 
MouaT''**" ''''^''^'' '^^^ Records and Agriculture, Punjab, as infest- 

ing Egyptian eotton plants in the Lahore A^ri- 
Hortioultural Ocrdens. The insect has been figured in these NoieM, 
Vol. II, p. 32. It has previously been reported both from the Madras 
Presidency and Ceylon in oonneotion with cotton, so is likely to oecur 
throughout India* 



«-!•- 



An insect, called in Tamil Naval puehi, has been reported by the 

Deputy Director of Land Records and Agriculture, 

roun na }gsDi . Madras, as attacking ground nuts when lying in 

the pod in store. The result of its attack is to render the seeds light 
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and poor in oil. The same iDsect is also said to attack gingelly when 
the plants are stacked prior to thrashing^. Specimens were forwarded to 
the Museum in August 1893. They proved to belong to a species cf 
LygseidsB as yet unnamed in the collection, and have been forwarded to 
£nrope for identification. 

Postscript — Tbey have since been examined by Dr. E. Bergroth, 
who identifies the species as Beosus pallens, Dall. 



Specimens of the Lygeeid D^sdercus eingulatus, Fabr., as determined 

in the Indian Museum collection^ were for- 
^Dy^ercu, cingulaiui, ^^^j^j f^^^ Kirkee on 7th December 1893 by 

Mr. J. Mollisoni with the information that they 
were damaging cotton npon the Government farm. The plants attacked 
were of the Khandesh varadi variety which ripens its bolls in November 




and December. The insects were found in large numbers upon almost 
every plant and appeared to feed upon the immature seed contained in the 
bolls. Representatives of the sanne species were forwarded about the 
same date by the Director of Land Records and Agriculture^ Punjab^ 
as found npon Egyptian cotton. The insect undoubtedly does a con- 
siderable amount of damage by tapping the bolls and drawing np the 
sap, much the way that the mosquito sucks up blood. Further refer- 
ences to it may be found in these Notes^ Vol. II> pp« 33, 44^ and 166, 
The figure shows the insect natural size. 



In January 1893, Mr. T. H. Middleton forwarded from Bnroda a 

. . moth reared from a caterpillar which is known 

' ' locally as katra. It proved to be an Arctiid 

belonging to the species Aloa lactinea, Cramer, as determined in the 
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Itidiftn Maneuin collection. Tocher with it were the remaiot of ■ 
Tachinii) said to be parasitic on the caterpillar. The material in this am- 
bonever, was in too poor n stiite of preeervntion for specific identiGcatioa. 




Aceoi'ding to an intereeting account furnished by Mr. Middleton in 
July 1892 the katra insect has been known near Baroda for ten yean, 
and it ie said that villages to the north suffered before those near the 
city. The insect seems to be common in the light soil tract lying 
between Baroda and Ahmedaliad, but the cultivators say the caterpillar 
is not known to the South where black soil exiBte. The caterpillar appears 
about a fortnight after the first fall of rain when the crops are beginning 
to grow. It attacks cotton, seHflmum, pulses of all kinds, brinjal and 
other plants. It often mnkes a clean sweep of a field beginniag on one 
side and finishing dd the other. If tlie weather is dry, its ravages may 
continue for three weeks or more, hut it heavy rain &lls it rapiJlj dis- 
appears. Mr. Middleton ia of opinion that in fields where the gionnd 
is smooth and not too hard, rolling froqnently with a heavy roller would 
kill a great many of the caterpillars, but he addd that it is diOIcult to 
have the fields in this condition at the time of attack, and that his own 
efforts to reduce the numbers of the pest in this nay have not been 
very succeBsful. 

For a reference to damage done by the same apeoiea in the Central 
Provinces, see Vol. I, p. 56 of these Note». The woodcut shows the 
mcth nantral size. 



In January 1893 some caterpillars were forwarded to the Musenm by 

Messrs. Jardine Skinner and Co. with the iuform- 

Jwfnica Irilaekoida ^jj^j, ji,j,t ^i^^y (j^^ ^)gg„ ^^^g ^ gQ^j j^^j ^j 

damage to tea in Cachar. 
It was said that in former years these caterpillars were only noticed 
in the rainy season, but now they remain all the year round with the 
result that coolies have to be kept on at considerable expense to pick 
them off the bushes. 



, 5. ] M!ic*llaneent Note*. 



Ths 6rst Bet of caterpiliara that were forwarded to the Museum were 
iosuSicieiit for preciee determination, but from specimens of tlie imago 
afterwards reared from caterpillars from Cachar, received od the 23rd 
February, the insect was identified as belonging to the species Andraca 
triloehoidei, Moore [=A. bipunctata, Walker) as given by Hampeon. The 
pupa was found to be enclosed in a rough hairy eocoon attached to tbe 
twigs. 

Tbe bushes attacked were not situated in blooka, bat wore scattered 
iibont amongst tbe tea ; they were often completely denuded of leaves. 
Tbe extent of the damage may be judged from the fact that upon one 
garden alone, during the six roontlis ending May 1893, it was found 
worth while to spend some fifteen hundred rupees in picking tbe insects 
ofE the bushes. Tbe result in this case was the deat motion of no less 
than sixty-nine and a h.ilf maunda weight of caterpillars. 

Cbrysalids of the same species were afterwards forwarded to the 
Museum in September 1893 through the office of the AssistaQt Commie- 
sioner of Jorhat^ from one of tbe tea gardens in that district. A moth 
emerged in the following month in the Museum, showiug that the 
development of the insect goes on at anob different seasonn of the year 
as tbe raine and the cold weather. 



A specimen of this cosmopolitan species was forwarded to the 
Museum in November 1893 through Mr. L. de 
Niceville from Herr Hofrath, Dr. L. Martin of 
Sumatra. The insect was said to have proved ter> 




ribly destructive to young tobacco plants in the nurseries of North-East 
Sumatra. Tbe species has been previously repotted as injuring mulberry 
bushes in India. See these Notet. Vol. II, p. 160. The woodcut shows 
larva, pupa, and imago, all natural ize of a variety of the same species 
reared in the Museum from caterpillars found tunnelling into ike 
developing »keot of a large lily plant in Calcutta. 
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In January 1 894 live chrysalids of an insect found feeding on i»r 

{Cnjanus indicus) were forwarded to the Indian 
yo I armtgera^ Miiseum by the Settlement Officer, Chhindwara. 

Hubn. -^ ' 

Two moths emerged in the Museum and proved to 
belong to the destructive Noctuid Heliofhis armipera, Hiibn.j which 
has been referred to in numerous places in the^e Notes. One of the 
clir} salids was found to be parasitized by a Tachinid related to the 
species Tr^colypa bomb^cis, Beeher^ but differing from this species both 
in the arrangement of the frontal bristles and also in wing veining. 

The following is a report subsequently forwarded by the Settlement 

Officer upon the subject :^ 

** The eggs are, I believe, laid on the under-side of tlie leaf, for one baf eh of egirs 
of some sort was 80 found, and close to tliem a young caterpillar, which seemed to 
be of the same kind as the other carterpillars infesting tlie plant. 

"The caterpillar is smooth, softi and either green or broirn in colonr. It f«»eds 
by day. It eats chiefly the pea. First it gnaws through the outer |od — a process 
which takes a good deal of time, about an hour. Then it inserts part of its body And 
eats the pea. ^o get into the next compartment it does not gnaw through the parti- 
tion, bat works from the outside sgain. Sometimes only one comp irtment of a pod is 
eaten into. Occasionally the leaf is eaten. The cat«'rpillar U unusnally eommon 
this year. It has been known for a long time. The cultivators are not aware of its 
transformations. They have observed that the appearance of the caterpillar in numbers 
coincides with cloudy weather. The only attempt to get rid of the caterpillars is» 
when the cultivator has spare time, to shake the bushes and collect the fallen caterpil- 
lars in a basket ; the caterpillars are not killed but turned out into the ground some 
little way from the field, so that many probably find their way to another tuf field. 
The cultivators think that the caterpillars die when they disappear from the iur 
plants. 

'* The specimens sent are from caterpillars kept until by leaving the branches and 
wandering rapidly off the^ seemed ready to burrow. They were then allowed to bnr- 
row in earth kept in an earthen pot. Owing to the jolting of the earth in the pot 
and to dnmsy handling the specimens may, I fear, be imperfect. The caterpillar on 
burrowing turns round and round, dog-fashion, until its chamber is made. The man 
who removed the chrysalides from the earth says that their chambers were not lined 
in any way. " 

In December 1892 some caterpillars were forwarded to the Museum 

Wheat caterpillars. ^7 ^^« ^'^^^y Commissioner, Betul, Central Pro. 

vmces^ who wrote : '* Tliey appeared m this 

district about a month ago and are doing enormous damage to theyonne 

wheat. '' The specimens proved to be Noctues larvae, but the material 

was insufficient for the identification of the species. 

Similar specimens were forwarded in January 1893 by the Deputy 

Commissioner, Chhindwara^ and from thepe a single moth emerged ia the 

Museum on the 27th February. The species proved to be new to the 
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Indian Museum coUectipn, so was sent to LondoD, where it has been 
examined by Mr. G. F. Hampson, who identifies it as Leucania fragility 
Hutler. The following is the report furnished by the Deputy Commis 
sioner of Chhindwara :— 

Note on the Satcardehi caterpillar, — "This caterpillar Las appeared in thr 
Chhindwara District in increasing numbers for the last three years. It is said that 
it had not been seen before for 30 or 40 years, and the country people suppose its 
appearance to be connected in some way with the flights of locusts that have passed 
over the district in recent years. It appeared this year in large numbers in the 
adjoining district of Betul, but apparently nowhere else in the provinces. 

" It begins operations as soon as the young wheat is out of the ground, and 
alwayd attacks fields lying on the edge of jungle or wat^te land. Two or three, or 
sometimes ten or a dozen, rows of wheat are eaten clean away, but the caterpillar 
seldom penetrates to the middle of fields of any size. In the day time they may be 
found huddled together under stones and clods of earth along the edge of the field. 

*' A s a rule they attack nothing but wheat and that only before it is in ear. I have 
been told of damage done by them to kutki (Panicum psilopodium), but have never 
seen a field showing signs of it. 

*' The damage threatened this year to be serions and the cultivators began taking 
defensive measures* — irrigating the edges of exposed fields, and digging pits for 
collecting and burning the oftterpillars. But this was resented by the 'garpagaris' 
(professional hail averters and general medicine-men), and the damage was allowed to 
go on unchecked until the caterpillars were destroyed or driven back to the jungle by 
a heavy fall of rain in January. 

" Unfortunately as soon as they disappeared the people lost all interest in them> 
and I have not been able to trace their farther development, nor can I give any 
explanation ox the origin of their name. " 

In response to further inquiries instituted through the kindness of 
the Commissioner of Settlements and Agriculture in the Central Pro- 
vinces the following additional report, dated 18th March 1898^ was 
furnished by the Settlement Officer, Chhindwara :— 

797 

" With reference to your letter No. j^. dated 14th instant, forwarding a copy of 

a letter from Mr. Cotes, I regret to say that it seems to be impossible to obtain ohry* 
nalides. The brood has hatched out, and I con only find the oases. One specimen 
was found but seems to be dead. 

'* The scanty information gathered is as follows : — 

*''The caterpillar was only found on the edge of fields where the soil is shallow and 
comparatively dry. The chief damage was to wheat fields which adjoin a plot of 
htony shallow land. The caterpillar began at the edge and worked towards the centre 
of the field. The crop was cleared almost entirely off the ground, only a few scattered 
stalks remaining ; the caterpillar worked by night and lay up by day in the crevices 
of the light soil. On the point to which Mr. Cotes attaches importance, viz,, whether 
the caterpillar is a "cut worm" or not, I regret that I can give no information of 
value. Neither the cultivators nor I noticed in hunting out the caterpillars anv 
traces of fodder carried off by them to their larking places, but the fact that uutraiued 
observers did net notice tbe fact doefl not go far to disprove the fact. * 
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** The area cleared by the caterpillars waa not as a role, large, rarely extending so 
much as 30 feet from the edge of the field inwards. 

"The colour varied considerably, brown, green and a sort of yellow all being fonnd 
The shape was the Fame, soft and smooth skinned. 

*' In most Tillages the pest was looked on as quite a new one, but in one or two 
places it was said to have occurred about three years ago. The natives were not awaie 
that the caterpillar eventually became a moth. They said the caterpillar could not 
exist in moist ground and were confident that rain would stop the plague. Thej 
firmly believe that the rain which actually fell heavily (at the beginning of Janaarj) 
killed off the caterpillars, and the sight of the empty pupa cases does not persuade 
them that the insect has flown. The pupa cases are found at the edge of the growing 
wheat, where the caterpillars were last at work, embedded a couple of inches or so in 
the soil. The cases are of a transparent brown.... *' 

Preserved specimens of what appeared to be the same species of 
caterpillar were subsequently forwarded by Mr. J. S. Gamble, Conser* 
vator of Forests, Dehra Dun, who had found the wheat fields in the 
Upper Valley of the Tons badly attacked by it. The caterpillars were 
noticed to feed upon the young unripe ears^ and the villagers complained 
much of the pest, but the inaccessibility of the locality rendered the 
forwarding of living specimens impracticable. 

As in most species of Noctues, the caterpillars possessed few dis- 
tinguishing characters, but, so far as could be made out from comparison 
of specimens preserved in the Museum, they would seem to be identical 
with what were forwarded to the Museum from Tipperah, Bengal, in 
November 1888 under the Native name leda poka^ also with specimens 
forwarded about the same date as attacking Uorra (Indian Millet) in the 
Madras Presidency. In the absence, however, of the adult speoimens 
these identifications must necessarily be somewhat uncertain. 



Pnpne, said to belono^ to the notorious Leda poka caterpillar whioh 

attacks paddy, were forwarded to the Museum in 
* February 1894 from Backerganj, at the instance 
of the Director* of Land Records and Agriculture, Bengal. They arrived 
on 22nd February and it was found that three specimens belonging to 
two species of Noctues moths of the genus Leucania^ as determined in 
the Museum collection, had emerged on the journey. One of these 
belongs to the species Leucania extrania, Ouen., already recorded in these 
Notes in connection with injury to paddy. The second species is not 
unlike Leucania extrania in general outline, but differs markedly in its 
considerably smaller size, its white hind wings and in the peculiar strip- 
ed marking on the front wings. It is at present unnamed in the Museum 
collection. 




No. 5] Mi8celUneou9 Notes. 63 

Caterpillars identical with the speciefl referred to in previous numbers 

o£ these Notea as the '^ Sorghum borer '* (Diairaea 

Gurgfwn!" ^^^^ "* *^') ^®''® ^0^^*^^^^ to the Museum in December 

1893 through the Deputy Commissioner of the 
Ourgaon District^ Punjab, with the information that the insect had done 
a good deal of damage to Sorghum (jowar) during the autumn in certain 
circles of the district. The following is taken from the note accompany- 
ing the specimen :— 

" The species appears to be identical with that which forms the subject of note 
No. 3. Series No. I of voL I' of the Indian Mnseiun Notes, or closely allied to that. I 
regret that I have been nnable so far to obtain any specimens of the extra-larval stiEige 
of this pest, but will endeavour to secure the chrysalis or possibly the imago. 

'*With regard to the life history of this insect, I would add, as regards local 
observations, the following notes which I have personally verified, viz, :— 

(a) The gmb normally if not invariably enters the top joint of the millet stalks 
just above that leaf which constitutes a spathe for the developing inflorescence. In 
other words the plant is attacked when the flowering shoots are between bud and 
blossoms and the head of grain is consequently more or less arrested. 

{h) The larva feeds upon the medullary portion of the stalk ; its proper food being 
evidently the sugary sap which ascends within the stem' of this saccharrid millet» just 
before flowering. The tunnelled portion of the infested stalk contains a fluffy 
substance which is probably composed of the rejected fibre. This and the interior 
surface of the tunnel in almost every stalk examined were found to be strongly tinged 
with red purple colouring matter which looks as if it might be derived from the 
action of the larval juices upon matter taken up from the substance of the plant and 
subsequently dejected. There is a normal tendency, however, in the upper joints 
especially of the jowar stalks, to take on this tinge, and it is very possible that the 
tinge which is conspicuous and characteristic of the infested stalks internally may be 
due to the admission of air as the larva buiTows, and the effect of this upon the acids 
of the eroded vegetable tissues. Whatever may be the cause, the appearances are 
characteristic and unmistakeable. 

(c) The pest attacks those local varieties of the bush millet which are most rich 
in Faccharine elements; particularly what is known as the " green " millet (roll jowari) 
from the midrib of the leaves being of the same colour as the blade or slightly 
glareous. 

"This pest has no specific local vernacular name. It is known by the generic app^- 
lation of '* Bhaonri " and ** Gindar " indifferently. The former is a misnomer based on 
a theory of the farmers that the larva) are deposited by flying insects of the oook- 
chafers' type (Bhaonri). The latter is of course the general name for all sorts of 
grubs and caterpillars." 



Writing from Baroda in July 1892, Mr. T. H. Middleton refers to 

the great damage done to cane in Gujarat in the 
G^i«nir*°^ ^^ '" preceding season as in every dry year. He recom- 
mends cutting ofE the affected stalks as close to 



64 Indian Museum Nofes^ [VoL III 

the ground as possible and then destroying them. '' If this were done/' 
he addsj '^ as soon ns the pest appeared, I think the damag^e done in any 
season would be materially lessened, for it is successive crops of larve 
rather than numbers at one attack that are to be dreaded. The two 
moths I kept in captivity appeared to be very slu^fgish, and incapable of 
travelling' any distance. If they really are so, in districts where mnch 
cane is not grown, attacks from without would be uncommon and care 
on the part of the individual cultivator should do much/' 



In August 1893 damage was again occasioned in the teak forests of 

Berar by caterpillars. The species most nu- 
merously represented in a somewhat hetero- 
geneous set of caterpillars forwarded to the Museum throng^h the Forest 
Department from EUichpur, was Htfblaa pjiera, Cramer, which woald 
seem to be a serious defoliator of teak. The caterpillars were first 
noticed on 7th June or nearly a month earlier than in the preceding* jrear. 
They attacked the young leaves which were then just beg^inning to 
appear, but the extent of the damage does not seem to have been 
recorded. 



A moth reared from a caterpillar found boring into brinjal fruit in 

Faroda was forwarded to the Museum by 
Leucinodesorbo.alis^Qnen. ^^ .^ jj Middleton in January 1898. It 

proved to belong to the species Leucinodes orbonalis, Gueu., which has 
previously been recorded in a similar connection in Bengal, see these 
Noies, Vol. Ill, p. 99. Together with the moth Mr. Middleton for- 
warded a small Ichneumonid parasite which liud emerged from the pupa 
of the same species, Jt proved to be uunumed in the Museum colleo* 
lion. 



In July 1893 specimens were forwarded through the Director of the 

Imperial Forest School, Delira Dun, of in- 
6A1 caterpillars. ^^^^ reported to have attacked sftl forest iu 

the Pilibhit J)ivision. According to a report furnished by the local 
forest officer the caterpillars were first noticed in the end of April over 
an area which had been recently burnt. Later on they spread through- 
out the entire area of the Pilibhit forests and stripped a large number of 
trees of their entire foliage. They seemed to be almost entirely cou- 
iined to sftl trees. 

Amongst a somewhat mit>efllaneous set of iusects forwarded to the 
Museum were found numerous Noctuid like caterpillars which are likely 
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to have been responsible for most of the injury. The material, however, 
was insufficient for the identification of the species. 



Two sets of caterpillars of this destructive species were forwarded in 

October 1893 through the Director of the 
Paljfga damcutesaliSfVf aXker. Imperial Forest School, Dehra, from the 

Elliehpur Division, Berar. From the local 
report forwarded it seems that the insect has been noticed as attacking 
teak in Elliehpur Division for the last three years. It appears in Sep- 
tember and October and is specially severe in pure teak forest. The 
forest ranger in charge of fellings Shembadole writes :— 



it 



There was a very severe attack last year. This year the caterpillars appeared in 
lets Dambers either owing to heavy rains after the eggs were laid or to the hailBtorm 
while the caterpillars were undergoing their third or pupal stage last year." 

Caterpillars reared by the same officer are reported to have trans- 
formed into pupee in the early part of October, the larval stage lasting 
for about a fortnight. 



In May 1893 specimens of a minute grain moth were forwarded by 

the Director of Land Records and Agrioul- 
ture, Lahore, with the information that they 
had emerged from lice of the preceding autumn crop. The pupa was 
noticed to be formed within the grain. The insect proved to be indis- 
tinguishable from specimens in the Museum collection, which had been 
reared from soft white wheat received from the North- West Provinces* 
On comparison with the authenticated specimens of the species Oelechia 
(Sitoiroga) cerealella, Oliv., reared from maize grown in Kulu (see these 
Notes, Vol, II, p. 4.), it was found to be very considerably smaller but 
not otherwise distinguishable, and Mr. J. H. Durrant, to whom the 
insect has since been submitted, confirms the supposition that the two 
forms are not specifically distinct. 

It may be concluded that the species Qelechia (Sitotroga) cerealella, 
Oliv., attacks alike stored wheat, rice and maize in this country. And as 
it is able to exist in Lahore in May it follows that the temperature of 
104i° F. which has been claimed by some investigators as sufficient, 
when continued for two days, to destroy it, can scarcely be effectual 
under all circumstances. 



Caterpillars of this Pyralid were received in July 1893 through Mr. 

NaM,ino, neptU. C«mer. »• Chapman with the infonrfltion that they 

had been brought to him as attacking the 
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Belphul {Jaminum tamiac, Ait.) in tLe neighbourhood of Calcutta. The 
moth emerged od 27th July. 




The figure showa the mofh and its chrysaliB both natural Bise. 



This destrcctive clothes moth has been reared in the Mosenm from 

the woollea lining of a saddle. Its identitj 

Hta ape it a, in ^.^^^ ^^^ Euiojiean form has been ascertained 

through the kiodneseof Mr. J. Durrant, who bos examined the Bpeoimena 




in England, The woodcut shows the moth nnd its pupa the natural size 
being indicated \j hair lines. 



Id June 18B3 a mass of matted silk containing numerous cocoons 

„ ., , , „ was received through the Provincial Museum 

Magtna robuila, Moore. _ , , ti. -n ■ ■ i m. 

Luck now, from the Pimcipal, Thomssoo 
College, Koorkee, who wrote that every toon tree in the station was 
covered with it from base to top. The insect was reared in the Museam 
and proved to be the common toon borer Magiria robust Moore, which 
is fi<rured in these Notei, Vol. I, Plate III. The caterpillar of this species 
tunnels the terminal shoots of toon trees and in this way does a very 
large amount of damage. It habitually spins a oocood, but the formation 
of a rt^ulnr web would seem to beoDusnal. 



No. 5,] Miscellaneous Notes. 67 



In August 1892 specimens were forwarded to the Museum by the 
Pnddy stalk borer. Manager of the Hutwa Raj, Saran, tiirough 

the Director of Land Records and Agriculture, 
Bengal, of a caterpillar known locally as ci^upta which had proved 
injurious to paddy. Tlie specimens arrived in too poor a state of 
preservation for precise determination, but they were either identical 
with, or very closely allied to,' the paddy stalk borer ( CHlo sp. ) inferred 
to in these Notes, Vol. II, p. 19. 

Similar specimens were forwarded about the same date, by the 
Acting Deputy Superintendent, Konkan Revenue Survey, through 
the Director of Land Records and Agriculture, Bombay. In this case the 
insect was said to have appeared in the month of July and to have been 
specially injurious in the neighbourhood of the coast. 

In September 1893 similar specimens were forwarded by the Director 
of Land Records and Agriculture, Bengal, from the Orissa Division with 
the information that they were known as Gundira and had been causing 
damage to the standing paddy crops in the Tributary State of Killa 
Nursinghpur. 

In the early part of October 1893 again, similar stem borers were 
forwarded through the same channel from the Dacca District, In this 
case the insect was said to have been damaging the Aman crops in parts 
of the Munsfaigunj sub-division where some three or four hundred 
bighas of land were affected. 

To enable the imago to be reared for specific identification n good large 
supply of affected paddy stalks should be carefully cut and forwarded 
to the Indian Museum by mail direct so that the insect may arrive 
alive. 



Moths reared from caterpillars found feeding upon Teak and 
„ Eucalyptus trees in Dehra Dun were furnish- 

ed by the Director of the Imperial Forest 
School in October 1892. One of the specimens was found to be identical 
with a moth in the Indian Museum collection determined by Colonel 
Swinhoe as Boarmia trispinaria, Walker. It may be noticed that the 
series presented so large a range of individual variation as to include 
forms hitherto looked upon as distinct species in the same genus. These 
will no doubt eventually have to be brought together as varieties of 
some central type. 
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In September 1893 some Lepidopterous larvse were forwarded by 

the Assistant Director of Land Records and 
Cotton caterpillars. Agriculture, Cawnpore, with the information 

that they had proved very destructive to Egyptian cotton on the Bzperi- 
mental Farm. It appears that the insect attacked the leaves causing 
them to curl and dry up, the result being that the plants entirely 
refused to flower. The specimens proved insufficient for precise deter- 
mination but are likely to have belonged to the group Nootues. 



Noctues caterpillars insufficient for precise identification^ but likely 

, , .„ to have the habits of cut worms were for- 

Mnstard oaterpillarB. j j ^ xl iij- • -a^ . ,^^^ 

^ warded to the Museum m March 1893 

through the office of the Director of Land Records and Agriculture, 

Bengal, with the information that they had proved injurious to mustard 

plants in Berhampore. No further particulars could be obtained. 



In November 1893 caterpillars were forwarded by the Director of 

.„ . . Land Records and Agriculture, Assam, with 

Faddy caterpillars in Assam, xi. • r a • xu i. xi. t. j i. 

^ ^ the information that they had been reported 

as having done considerable damage to the paddy crop in the Kamrnp 

district. The specimens proved to be Lepidopterous larvss probably 

belonging to the group Noctues^ but the material was insufficient for 

precise identification. 



Cones of Deodar {Cedrus Beodara) attacked by caterpillars were 
Deodar cone moth forwarded through the Imperial Forest 

School^ Dehra^ from the Kulu division, in 
July 1892. The material proved insufficient for specific identification 
but the insect is likely to be one of the Microlepidoptera. 



In connection with injury to potato plants from cut worms a 

« , . , chrysalis was forwarded to the Museum in 

irotato cut worm. .• , . #•■•/%«>**. ^i«. 

the early part of 1898 by Babu N. G. 

Mukharji from 'Berhampore. The specimen arrived on the i9th Feb- 
ruary. The moth emerged eight days afterwards and was found to 
l)elong to the species Prodenia littoralii, Boisd., which has previously 
been reported in connection vrith injary to mulberry bushes in Balasore. 
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In December 1892 caterpillars were forwarded to the Museum from 

the Superintendent^ Government Farms, 
Saflaower caterpillars. Nagpur, with the information that they had 

to a large extent spoilt the Fafflower crop. The specimens were insuffi- 
cient for the precise determination of the species hut are likely to be the 
larvsB of one of the Noctues moths related to^ but distinot from the 
species HeliotAis armigera, Hiibn. 



TenthredinidsB larvss were forwarded in January 1893 by Mr. 
Cabbage Tenthredinid in T. H. Middleton with the information that 
l^wroda. they do great damage to cabbage seedlings 

and other Cruciferse cultivated in Baroda. The insects arrived alive 
but the attempt that was made to rear them upon cabbage leaves in 
Calcutta proved unsuccessful, fo the identity of the species could not be 
ascertained. 



The account given in these Notei, Vol. Ill, pp. 77 to 86, of the locust 
Acridium peregrinufn, invasion of 1889 — 9 ii brings the history of the 
^^^^' locust Acridium peregrinum in India up to the 

early spring of 1892. Since then the insect has been present in small 
numbers but no appreciable damage seems to have been occasioned by it. 
The following is the information which has reached the Indian Museum^ 
In a report, forwarded by the Director of Land Records and Agri- 
culture, Bombay, from the Upper Sind Frontier District the presence of 
locusts is recorded on the 26th May 1892 in the Shahdadpur Taluka. 
The specimens which accompanied the repoi-t were adults of the species 
Acridium per eg rinvniy Oliv,, in poor preservation. 

Similar specimens were forwarded in November 1892 by the Deputy 
Commissioner, Shahpur, with the information that they had appeared in 
the September previous. . 

The following is a report, dated 6th October 1892, by the Deputy 
Collector, Upper Sind Frontier, forwarded by the Direetor of Land 
Records and Agriculture, Bombay. It was accompanied by adult 
specimens in poor preservation of the species Acridium peregrinum, 
Oliv. :— 

" I have the honor to submit herewith report No. A., dated the 5th instanty to- 
gether with specimens of locusts enclosed in a bottle received from the Mnkhtiarkar of 
Kashmor. 

" It would appear from the report that a large swarm of locuHts has appeared in the 
North' Western part of Taloka Kashmor is doing damage to the Khirif crops in Dehs» 
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Labri, Dambki, Alamalad, Chil-Bahamatabad and Jagirabad. From report "So, 26651, 
dated the 2nd instant, sent by the Mnkhtiarkar of Thul direct to your office, bIbo, it 
appears that a small swann of locusts appeared iu liis taluka, on the let instant* and 
did some damage to the crops on the northern side of the Desert Canal for about two 
hours and then went away into the Eelat territory.' 
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Further specimens of the same species were forwarded to the Maseom 
in October 1892 by the Deputy Commissioner of Rawalpindi who 
referred to them in his letter, dated 22nd October 1892, as having' '* now" 
visited the district. 

The next reference to the insect was in the form of specimens for- 
warded to the Museum from an Amballa Talisildar with the information 
that they had passed through five or six villap^es in that neighbourhood 
on the 24th November 1892 but had done no damage. Similar speci- 
mens were also forwarded by the Deputy Commissioner of Amballa on 
the 12th January 1893. 

From Jhang also specimens were for^varded by the Deputy Com- 
missioner on the 23rd January 1893 with the information that they had 
*' been lately visiting Tahsii Shorkot in this district/' 

Specimens have also been forwarded to the Museum by the Deputy 
Commissioner, Amritsar (forwarding letter dated 19th October 1892) by 
the Deputy Commissioner, Dera Ghazi Khan (forwarding letter dated 2nd 
November 1892), by the Deputy Commissioner, Gurgaon (forwarding 
letter dated 28th November 1892), and by the Director of Land Records 
and Agriculture, Punjab, from the Dera Ismail Khan district (forward- 
ing letter dated 26th June 1893). In these casesj however, the dates 
of appearance have not been furnished. 



In the autumn of 1892 the Acridid Hiero^lyj)hua/nrci/er, Sanss., as 

Eieroglyphus furei- determined in the Indian Museum collection, was 

/er, SauBB. prevalent in both the Bombay, Deccan and in the 

Madras Presidency. It seems to have occasioned a good deal of damage 

of a local nature to crops. 

In the Poena district the insect was first noticed on the 23rd An^st 
about which time the larvsB are said to have hatched out from eggs 
laid in the fields. The damage to jowari in one village is reported to 
have been considerable, but information has not been received as to the 
extent of the area affected. The only measure attempted for dealing* 
with the pest seems to have been that of catching and killing the insects 
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by hand. The identity of the species ifvas ascertained from specimens 
forwarded to the Indian Museum in September 1892 through the Director 
of Land Records and Agriculture, Bombay. 

In Belgaum district the insect appears to have attacked paddy. Its 
identity was ascertained from specimens forwarded in October 1892 
through the Director of Land Records and Agriculture, Bombay. The 
following is an extract from a report, dated Slst October 1892, furnished 
by the Collector of Belgaum :— 

" An account of their production is given thus as stated by villagers. As soon as 
rice crops are cut, the insects each lay in the cracks of the field six or seven eggs at a 
time resembling in shape the seeds of encumber and then die. They breed only once a 
year. About six months afterwards, each egg hatches out about 40 or 60 young about 
the size of poppy seeds. 

" Owing to such a rapid production the number of these insects is increasing every 
year, and crops are becoming affected to a certain extent. The ryots are unable to 
suggest any remedy." 

In the Kumool district the insects were reported as •' locusts " in 
August 1892. The identity of the species was ascertained from larvse 
forwarded through the Central Museum, Madras. The following is an 
extract from a report^ dated 8th September, by the Collector of Kurnool 
furnished by the Board of Revenue^ Madras :«— 

*' I have the honor to state that the Tahsildar of Markapur reports that a swarm 
of locusts appeared in the week ending 20th ultimo, in the fields of Satakodu and its 
hamlet Akkupalem in the Markapur Taluk and ate away the leaves oi Jonna, Kom 
and Sajja crops over an extent of about 60 or 70 acres, that no damage has resnltedy 
and that the subsequent rains must have mostly destroyed the insects." 

Writing on the 20th October the Collector added that the plants had 
recovered and that no trace of the attack was visible. 

In the Chingleput district, as appears from reports forwarded by 
the Board of Revenue, Madras, the Snb-Collector reported the destruction 
by locusts of some four hundred acres cf crops. This occurred in the 
early part of October 1892. From the description given of the gradual 
growth of the insects from the time when they were '' very small in size 
like flies '' it would seem that they had developed from eggs laid upon the 
spot. Subsequent reports were afterwards forwarded from other' parts 
of the district showing that the insects were somewhat widely prevalent 
though no very striking damage was brought to light. The identity of 
the species was ascertained from specimens forwarded to the Central 
Museum, Madras, which were found to comprise both larvse and adults 
of the Acridid. 
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In December 169» ipecimenfl were forwwded by the Dinebril 

(Bialit* marmoratut. Una. ^""^ Records and Agricaltare, Bomtwy.li I 

an ir.seot reported to have dona isjoiy It I 

yoong bajri {Penneietum lypAoideum) cropa in the Nasik dUlriot. Ik I 




ineecte proved to belong to tlie species (EiiaUtt fnarmoraiu' Lino m 
determiDed in the Indian Mustrum coDeotion. 



SpectmeDB of tbe Acridid Pceeilocera jncta, Fabr., as determined in 

P<,cilocerapM<,, Fabr. *^*' ^"''■*° Museum collection, were forwaiJ- 

ed in July 1893 by the Deputy Comroiseion- 

)r of Sbahpur. According to the report fumished, the insect wu 




sluggish and non-migratory : it was found only on the ^fi plant 
(Cttlclropii proeera) which the migratory loctut rarely touches; ia li{« 
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' its colours were brilliast blue, greeii and yellow. Similar Bpecimens were 
I fnrwarded in the same moDth by the Director of Land Records and 
t Agricolture, Bombay, troni the ABsistaDt Political Agentj Sorath Prant. 
1 The iDsect has previously been sent to the Indian Museum as injuring 

joang crops in Kathiawar but little is known about it. The woodcut 

diowB the insect natural siee. 



In October 1893 specimens of the Aoridid Oxya velott, Bunn., as 
Oqrae^/Mr.Bunn. determined in the Indian Museum collec- 

tion, were forwarded by the Deputy Commia- 
■ioner, Peshawar, with tlie information that the insect had been preva- 
lent both in the Peshawar District and also ia the neighbouring^ hill 
tracts. It was reported as having done extensive damage to crops, and 
especially to young cotton and maize as they appeared above the ground. 



Specimens of insects reported as loeusts in the Dera Ismail Khan 
» - J 7- nil. 1. District, Punjab, were forwarded in October 

'^ 1894 by the Deputy CommisBioner. They 

proved to belong to the species Spacrom'a dorsalii, Thunb., as determined 
in the Indian Museum collection. The species has previously been 
reported as attacking crops both in the Upper Sind Frontier District and 
in Ganjam^so no doubt oconra throughout India. 




Tl)e figure shows the insect natural size. 
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In July 1892 some damage from AcrididsB was reported in tbe 

. .,., . -,. ... Tinnevelli district. In a report received 

Aondidaa m Tinnevelli. ^, i^, t» ii.T> -^•i ai 

through the i3oard of Keyenuej Madras, the 

Collector of Tinnevelli writes :— 

" I have the honor to forward a hottle received from the Tahsildar of Serivilli- 
pntur containing specimens of a species of grasshopper. He reports that these 
insects have appeared in certain villages of his taluk, where in several plaoes they 
have heen found to injure the young ragi crops. The damage is as yet but slight." 

Specimens were afterwards received through the GovernmeDt Cen- 
tral Masenm, Madras. They were found to comprise the following 
species^ as determined in the Indian Museum collection :^ 

(a) Acridium aruffinosum, Burm., thirteen specimens. 

{b) Crotogonus trackypterusj Blanch.^ three specimens. 

(c) (Edalus marmoratus, Linn., two specimens. 

{d) Caiantops indtcus, Sauss.^ two specimens. 
According to a subsequent report by the Collector, furnished by the 
Board of Revenue, Madras, the insects made their first appearance about 
the 20th May, and a week later were found in twelve villages.' They 
disappeared before the end of July. Writing on the 2ud July tbe 
Collector observes: — *'They occur as ova, wingless larvsd and fully 
developed insects. The damage to the crops is said to be as yet but 
slight, but cannot, the tahsildar reports, be estimated before the 
harvest/' 

The specimens furnished through the Madras Museum in connection 
with this report comprised the following species as determined in the 
Indian Museum collection :— 

(a) (Edalus marmoratus, Linn., eighteen adults. 

(b) Oxya velox^ Burm., fifteen adults. 

(c) Pachytylm cineraicens, Fab., one adult. 

(d) Crotogonus (raciypterus, Blanch., one adult. 

{e) Tryxalis turrita, Linn., twenty-seven specimens including 
both adults and larv®. 
Under these oircumstances it would appear that the damage was 
due rather to multiplication of numerous local forms than to special 
incursion by migratory locusts. 



Injury from Acrididse was reported in the Madura District in 

. .J.J . „ , August 1^92. The following is an extract 

AcndidflB m Madura. .^ _ . ^ . i-.-. -^»'A«*-w 

from a local report upon the subject for^rard- 

ed by the Collector of Madura, and dated 26th August 1892. 

It has been furnished by the Board of Revenue, Madras :— 

** The Deputy Collector, Madura Division, reports that locusts appeared in 
several villages in his division and have already committed mischief to ragi and 
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oombre crops soim, tbough the same woald be appreciable if tbey increase in numbers 
and continue. In Imimangalum Taluk, tbe locusts tb^tt appeared are said to be 
ordinary ones, about an inch in length and to have sprung up all at once in swarms 
in some of the villas^es and commenced to damage the crops by deTOurinyr the tender 
green leaves. They gradually disappeared with subsequent rain and wind and no 
material damage has been done to the crops. From the report of the Deputy Col- 
lector, Melurt it appears that the locusts had hidden themselves in the clefts or open- 
ings in the fields, daring the late rain and wind, and to have re-appeared afterwards, 
and that tbe crops damaged by them have survived after their gradual disappearance. 
In Femjakulam Taluk the locusts are reported to have appeared in some villages and 
damaged cholnm and ragi crops on dry lands and to be gradually disappearing. In 
Manamadura Taluk of the Sivagunga Zemindari, the insects are said to bave destroy- 
ed about 150 (illegible P) of land cultivated with ragi crops and to have disappeared with 
tbe rains. One particular feature is, that these locusts do not commit any damage 
to the crops that have once escaped their attack. The inflects have not appeared in 
any other parts of the district. These locunts are probably only grasshoppers ; they 
rise under your horse's feet by hundreds in grass of tank beds." 

The first set of specimens, forwarded through the Central Museum^ 
Mrdras^ in September from the Madura District, in connection with the 
above, comprised only larvse in poor preservation of a species of Acrid idso 
thought to belong to tbe genus Epacromia, Subsequent consignment 
comprised the following as determined in the Indian Museum collection. 

From the Feriakulam Taluk, Madura District :^- 

(a) Acrida turrita, Linn., large variety, thirty specimens. 

(b) Acrida turrit a, Linn., snaall variety, ten specimens. 

(c) Oxi^a veloXy Burm., twenty-three specimens. 

{d) Atractomorpha crenulala, Fabr., fourteen specimens. 
{e) Euprepocnemis^ sp., thirteen specimens. 
{f) Epacromia ? (ricoloripesy Burm., five specimens. 
\g) Pachfft^lus cinerascens, Fabr., two specimens. 
(A) Catantops indicus, Sauss., two specimens. 
{k) Acridium aruginosum^ Burm., one specimen. 

From the Tirumungalum Taluk, Madura District : — 

(a) Crotogonus traciypterus, Blanch., one hundred and six spe- 
cimens, 
(i) (Edaius marmoratus, Linn., four specimens, 
(c) Catantops indicus, Sauss., four specimens. 



In August 1893 the following Acrididse were forwarded from Kirkee, 

AorididiB in Poena. ^?^°*' ^^ ^^' ^' Mollison with the inform- 

ation that they had been doing a good 
deal of damage in a plot of wal {DolicAos lallab). The names of the 
species are given as determined in the Indian Museum collection :— 

(a) EtiprepocnemiSf sp,, five specimens* 

{b) Tryxalis turriia, Linn., one specimen. 

(c) Acridium aruginosnm, Burm., one specimen. 
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{d) Pae/iytylus cinerascem, Fabr., one speeimeo. 
[e) (Edalus tnarmoratus, Linn., one specimen. 
(/) Three larvae not determined. 

In August 1893 the following AorididsB were forwarded to tlM 

Indian Museum throug^h the Centnl 

PrtsScy. '" *^* ""^"^ Mueeum, Madras. Details of the damage 

occasioned by them were not furnished bati 
reference was given to tbe Proceedings of the Board of Reveniie, 
Madras^ No. 42*2 '3 Mis., dated 15th July 1893. The names are given 
as determined in the Indian Museum collection :— 

{a) Acridium aruginonum, Burm., eight specimens. 
[h) Cat ant ops iudicus, Sauss., three specimens* 
{e) Acrida iurrita^ Linn.^ one specimen. 



In September 1893 two sets of AcrididsB comprising^ the specieB 
AcrididiB in Bellary. ^P'^<^fomia doualii. Thunb., (EdaluM marmora. 

tui, Linn.^and Crotogonus, sj)., all collected by 
the Tahsildar of Bellary were forwarded to the Indian Museum through 
the Government Central Museum, Madras. The insects had been obtain- 
ed at the instance of the Board of Revenue, Madras, throug^h the Col- 
lector, No special injury by them seems to have been notioed, but the 
matter is recorded as showing the specific identity of the ^asahoppers 
at that time prevalent in Bellary. The names are given as determined 
in the Indian Museum collection, the species being all such as are 
occasionally destructive to crops in India. 



In September 1893 a number of Acrididsa were forwarded through 

A -J* J • J.^. T» -1- the Imperial forest School, Dehra, from 

AondidflB in the Punjab. , a.i i ,. • • • ^. -n . i 

the Chenab division m the runjab, with the 

'1 \ information that they destroyed young seedlings of Robin ia by nipping 

^, them off at the base. The specimens were found to comprise five 

j species of Acrididee of which the following have been identified :— 

JSpacromia dorsalis yThuuh., Cr otog onus tr achy pteru»9^\^nc\i,, (Edalus 

y' marmoratus, Linn., and (?) Acroty^us, sp. The names are quoted as 

determined in the Indian Museum collection. 



In June 1893 reports were forwarded to the Museum by the Com- 
missioners of Settlements and Agriculture, 

viZol '"' *^' ^'''*'"^ ^^"^'•al Provinces, from the Balaghat, 

Chhindwara and Chanda districts which 
were visited by flights of locusts in tiie latter part of May 1893. The 
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insects passed over Chhiudwara on 24th May. Ihey appeared to be 
coming from the north-east^ and going: towards the south-west. 
They were reported at Lalbarra in the Balaghat District on the 25th 
May, and were then said to have come from the Seoni District. They 
were seen at Aimori in the Chanda District on the 29th May, and are 
referred to as again passing over Chhindwara on the 30th May. No special 
damage was reported| so the flights were probably small ones. No speci- 
mens were forwarded, so the identity of the insect could not be ascer- 
tained. 



From specimens forwarded by the Commissioner of the Fatna 

Division in August 189^ the identity of 
Schizodactt/lus momtruosus, ^^^ ^^^^^^ Mizodaciylm monstruosui, Drury, 

as determined in the Indian Museum collec- 
tion, with the insect known as Bkerwa in the Inuigo* planting districts^ 
has at last been definitely ascertained. According to the local reports 
the insect occasions much damage to young crops and especially to 
indigo by biting through the roots. The only remedy attempted seems 
to be that of flooding the crop and even this is said to be only temporari- 
ly effective. 

Damage to yourrg juar crops by insects was reported in July 1892 by 

^ „ , , , the Deputy Commissioner, Upper Sind 

Qryllodet melanocephcUus, t? i.* o • j? i.i '• V « 

gervT * rentier. Specimens of the insect were for- 

warded through the Director of Land Records 
and Agriculture, Bombay. They prove to belong to the species Gryltodea 
melanocephalui, Serv,, as determined in the Indian Museum collec- 
tion. 



Through the Director of Land Records and Agriculture, Assam, were 

Cricket ininriooB to Tea. ^^^^^^f^^^ to the Museum in July 1893 

some larvse of a cricket said to have proved 
injurious to tea plants in the Jorhat District. The specimens had been 
furnished by Mr. H. Morison, who wrote that the insect did much damage 
in nurseries at mght by cutting the young plants off level with tht5 
ground. The creature was observed to be specially abundant on sandy 
soil. It makes burrows from nine to eighteen inches deep in the ground, 
where it conceals itself during the day time. In the evening it sits at 
the mouth of the hole and may be recognized by its shrill piping. The 
species appears to be Brachytri/pet aciatinus, StoU., as determined in the 
Indian Museum collection by Dr. Henri de Saussure. 
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I fj!ii^'^ «« 2« «« i« i«. grra a «l sa«p« to far. 

hr^ ^Ji0ik Vji *m iritrvciicSkiUL vL 'iat li \ hMi win i "iiimi m iiimI sB 
l/msTj h\t ^^^XA vf7» £ii*^ii&i»c iini&si» i» krmimffg c€ Iffr. E. F 

^ tx^ ^^rf<r::.t v^/rk << 'tL^ £sliCiB&>lc^xai Sesikflii. Tike f:^ set pcoTcd i 

} iu,.*jf*:, b'A %n\AHpf:i.\ tx^zjo^mntlM vTr.T*iC ifi belter cc-iMiitioc, &sd od 

I'i f/*fa Mar J^i-'i lU ULdj^-S*e:ct£rr. Dc-amnciit <rf Agrieolmre, Bm- 

if l>air**, wf'/^ ix^t tL<r u^a'l% were catting oa: well, afid thit a fair snpflv 

I' ' lu l}i« caw: of tie i/i AttjrtiJf ndni, Bcidi.) aod the Mnga 

{Anik^taa tutama, Wektw.y tie furiiitLicg of epecimens was onier- 
\it\LMU in <^/rjitriltatiou %'*itb ti.e Indian Moseam bj the D^f^artmeDt ol 
ImiA lUi"AfT*i% abd A^ieulture^ Af^^am. Sereral o&nsignine&ts of newlj 
tormtd Kri <y/r(yjuu were forwarded throogh the office of the Deputy 
Comwutttiouer of Kamrop, and after seme failorea, the insect being an 
t^xinuntly difficult one to send all re owing to the shortne^ of the period 
it \fiutnkn ill lh« p(i[/al iita<:e, euccefts seeniB to hare been obtained. Under 
iko AiiU Iht July i81f<5 the Uuder-Secietarj^ Department of Agriealturey 

♦ . JiriMbano^ (iueen«land, wrote: — 

i ** i Unfit iht3 \iOLor io ndwiHt: the receipt of ooe case eoDtaining 'Eri' cocoons, 

wlii^'t' t'Miht Uf \Mud ia sp|jatentiy t^ood cooditioD. Kooe of the moths had cut out 
itt tmitiiit ftiid I Uo^ we shall be able to couduct a successful experimeDt." 

In the caso of tbe Muffa, which is equally difficult to forward^ notice 
littN \iM n rt'ciiivod from tbe Deputy CommisDioner of Kamrup of the 
d«iN|)aU5li of iliroe netw of live cocoons (the third being forwarded Srd 
Novi*tnl)(tr 18925)^ but intimation bas not yet reached the Museum of 
ri ! thftir arrivMl in Australia. 

Tbo following report, dated 9th December 1892, by the Acting 

Principal, Madras College of Agriculture, to 

^»!l .n*'p\Tr !r"^ "^^^^ ^'*® ^^**'*^ ®^ Kevenue, Madras, has been re- 

ooived through the Government Central 
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Museumi Madras. The London Purple and force pumps experimented 
with are those referred to in these Notes, Vol. III> p. 50. 

" With reference to Board's Memo. (B. S. L. R and A.) No.l271, dated 4th August 
1892, 1 haye the honor to herewith submit a report on an experiment with London 
Purple which was conducted on the Farm at the end of October last, and to request 
that you will be so good as to transfer the same to the Board. 

" On October 2l8t the paddy (Sirumani and Chinna Samba) growing in the fields 
near the Huzur Cutoherry was found to have been attacked by an inseot known in 
Tamil as * Urupuchi/ This insect, which is apparently the grub of a small butter- 
dy, is of a whitish color, from } to 1 inch long, about ^ inch in diameter and is 
provided with strong mandibles. It doubles the blade on itself by means of a web 
and thus forms a sort of nest. The grub is said to be unable to bear the heat of 
the sun and consequently during the day time lies idle in its nest, but at other 
times it feeds on the neighbouring blades. 

"All the a£fected fields, except one, were treated according to the native method 
(hereafter described) of dealing with this particular insect and in a very short time 
the grubs were got rid of without much damage — if any at all—to the paddy. 

" The application of London Purple was tried on a field (area=357 acres) 
situated to the east of the road leading from the Government Slaughter-House to the 
Huzur Cutoherry. The paddy here had been transplanted on September 27th and 
WAS about 20 inches in height. On October 26th, the crops were sprayed with a solution 
of Ifi). of purple in 48 gallons of water, this being done according to the instructions 
(copy enclosed)' given on the tins of purple supplied to me. One tin (1ft) was thus 
u^^, the spraying being done with a force pump. The solution seemed to be suffi- 
ciently and evenly distributed over the crop. The insects, however, were not in any 
way affected by the application, for the spray did not reach the lower portions of the 
plants, which alone were attacked by the grub. On October 29th another spraying 
(Ifi) in 48 gallons) was given with an ordinary watering can, but with no better 
results than before. On October 30th it was feared that the crop would be lost. I 
therefore ordered the native method to be tried, and in a few days the insects were 
eAtorminated. The rainfall (collected at 8 a.m.) between October 26th and October 
dlst, was as follows : — 

October 26 0*38 iuohoB. 

27 0-37 

28 1-35 „ 

„ 29 . .... AM. „ 

„ 30 . . ... 0-04 „ 

81 m. 

It will be noticed that, though the first spraying may have been washed off by 
rain, the second one was followed by dry weather. 

" The native method referred to above is as follows : The bunds are thoroughly 
repaired and the field fiooded. Cycas branches and milkhedge are dragged across the 



1 London Purple ; directions for use. The best method is with water. Mix the 
'* London Purple " into a smooth paste, then add water in the proportion of 8 gallons to 
1 ounce or 48 gallons to lib of *' London Purple." Stii well and apply by sprinkling with 
a whisk or fine watering pot, taking care not to deluge the plants but only to cover them 
with a fine spray. • • • • 

These proportions are the strongest that should be used, and care it taken, a much 
dilate mixture may be used with equal advantage. 
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The abore ebows the species Acridivm mtlaMtome, Serv,, referred to 
in tbcEC Nt/iea, in coDnection with injury to standing crops by so-called 
" locusts." The figures are natural size. 




The above shows tbe species Qiiantopi aiillaris, Sattsi., referred to 
in these JVo^f, Vol. Ill, No. 1, p. SO, in oonoMtion witb im'ury to paddy 
in BeDgEd. 



BTft 6.1 ili»cellaneeui Ifotet from tie Entontologteal Sretiott. 




The above shows the Indian form o£ the well-known [tnlsarctio 
locust PaeAyiylui eineraictHi, Fabr. The species has been sent to the 
Indian Museum, in connection both with the Madras locust invaBion of 
1878 and also with more localized injury to standing crops in tianjam 
in 1890. It would seem, however, to be a far less serious enemy to 
standing crops in India than such species os Acridinm peregriHum, 
Oliv., and Jcridium auccinctum, Linn. 



Q. 1. C. F. O^Ne. Ua B. Jt Ar-14-te.-l.OOD. 
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